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GAS ENGINES, 


Among the papers read at the Chicago Meeting the one published in our 
last issue, upon ‘‘Gas Engines,” by Mr. Ramsdell, of Vincennes, Ind., 
furnishes much food for reflection, and we trust that it will not be laid aside 
without more than ordinary consideration. The paper was eminently prac- 
tical, and the example set by its author in going ahead and, by a practical 
demonstration, showing not only the people in his own community, but all 
his fellow managers, just what gas can do compared with steam, is one emi- 
nently fit to be followed. It seems from many evidences that the gas man- 
agers in the newer communities of the West are oustripping their Eastern 


friends in the matter of advancing the development of the use of gas for 


purposes other than for illumination ; and for this effort, in the sient direc- 
tion, they will undoubtedly be duly compensabed, 

The boldness of an engineer who should propose to his A in an 
Eastern city of the size of Vincennes, Ind., to import a 17-horse power gas 
engine would, we fear, be looked upon as verging upon dreamland. But 
what. was the result where it was. ventured upon, A 17-horse power gas 
engine has satisfactorily done.the work in a grain elevator which would have. 
required a 25-horse power steam engine to accomplish the same results. Thé 


‘that is that they should tot only sect 


reason for this is that the former develops its full power at once and inde- 
pendently of outside accessories, while the latter is dependent on its boiler, 
fireman, etc., and cannot be relied upon to develop its full capacity at all 
times. The maximum consumption of gas was 18 cubic feet per horse power 
per hour. The estimatedjcost of gas engine, including firat cost, setting up, 
repairs, running expenses of every kind for 25 years, is $16,000. The same 
items for steam engines amount to $54,000. Saving by gas engine in 25 
years $38,000—the price of gas being $2 per thousand. 

Considering the cost of operating alone, the gas engine cost per annum 
$600, the steam engine $2100—a saving of $1500 per annum, or $5 per day. 
The space occupied by the two engines is less for the gas than it is for the 
steam engines, even when the space occupied by boilers, etc., is left out of 
the question. The amount of grain handled in three months by the 17-horse 
power gas engine was 154,867 bushels, at a total expense of $170.60. 

Here is a demonstration of économy that needs no comment, and with 
such figures as these there would seem to be very little cause for hesitation 
in recommending these machines for motive power. But for fear this might 
be deemed a special case in which, for sume reason or other, the conditions 
were unusually favorable, other instances are cited, and among them is 
given the average results obtained from nine motors, the total horse power 
of which was 32. These motors averaged a little over 9 hours work each per 
day, and the average cost per horse pewer per engine was six and one third 
cents, and the average cost per horse power per hour was one and three- 
quarter cents, ~ 

These ate but a few items selected from the results obtained to call the 
attention of gas managers to the salient points in the economy of gas motors. 
When we consider that makers of these same motors in England announce 
an average monthly delivery of over 180 engines, it would seem that the 
matter has long since passed the confines of experiment, and that our man- 
agers should look to it that they secure the additional amount of business 
that may result from their widespread introduction. These motors are as 
yet in their infancy it is true, and the constant demands made for motors to 
suit many different conditions will undoubtedly lead to improvements and 
modifications that will add much to their popularity. There are thousands 
of opportunities for their advantageous introduction in almost every com- 
munity. In many places where steam power is not used, but where light 
intermittent power would be applied if it could be shown to be cheap. relia- 
ble and convenient, there is a chance for introducing these motors with mu- 
tual advantage to both the gas maker and consumer. ‘The advances that 
may be made in gas stoves, joined to what will result from the increased 
application of gas motors, will put a different phase upon the gas industry 
of the country. A very slight increase in plant will enable almost any com- 
pany to largely increase their business at a small additional expense for la- 
bor and coal in the retort house. 

In these times when the electric light is working ont for itself new and 
luxurious fields for illumination there is no better opportunity for hecsr | 
the usefulness of gas. Every motor employed in generating the 8 currents 
for electric lights should be a gas motor. The steadiness, e ia bility, ‘and’ 
economy of the gas engine renders it particularly adapted { for 01 
and there is no more appropriate use to which the Lh motor © 
plied than to generating light. 

In closing we would urge ‘Upon . our gas x 
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of each one, so fur as consumption of gas is concerned, and also the amount 
of work done so far as it can be ascertained. These accumulated figures 
will be of value in arriving at accurate data for future use and for the fur- 
ther development of the business, 
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Posts are being erected on Broadway from Fourteenth to Thirty-fourth 
streets for the of making a demonstration of the practical ef- 
fect of street lighting in this city by large electric lights, This work is be- 
ing done at the expense of the electric light company, and it is expected 
that they will be in operation about New Years. 








Electric Street Lighting in London. 
— 

The Commissioners of Sewers of the City of London have at length come 
to a decision on the proposed experimental lighting of the bridges and some 
of the leading thoroughfares of the vity by electricity. On Tuesday last the 
Streets Committee, who have had the matter in hand since the beginning of 
July reported to the Court that they were disposed to recommend the accep- 
tance of three separate tenders, from as many distinct electric lighting oon- 
tractors, for the three districts into which the area to be lighted has been 
divided. District No. 1, comprising Blackfriars Bridge, New Bridge street, 
Ludgate Circus, Ludgate Hill, St. Paul's Churchyard, and Cheapside as far 
as King street, is allotted to the Anglo-American Electric Light Company 
(the Brush system), who undertake to supply 32 lamps, to be lit for twelve 
months, at a cost of £660, besides the sum of £750 required for providing, 
fixing, and subsequently removing the lamps and machinery, making the 
total cost for the twelve months trial £1410. The number of gas lamps re- 
placed is about 150. There was a great difference in the four tenders re- 
ceived for this district, the one accepted being the lowest, and the Messrs. 
Siemens Bros. being the highest with an offer of 29 lamps for £3700. District 
No, 2 comprises Southwark Bridge, Queen Victoria street, Queen street, 
and Queen street Place, and falls to the lot of the Electric and Magnetic 
Company (the Jablochkoff system), whe will supply 52 lamps for £1580, 
with a further allowance of £1350 for fixing and removing their plant and 
apparatus, or a total for the twelve months of £2930. The number of gas- 
lamps to be replaced in this district is 161. The successful tender was tho’ 
highest of three received, Messrs, Compton £ Co, and Messrs, Siemens Bros. 
being both lower, although there was not so much difference between the 
various tenders in this instance—a cireumsiance probably due to the fact 
that the number of lamps offered by the unsuccessful competitors was much 
less than that of the Jablochkoff candles. District No, 3 is the heart of the 
city, comprising London Bridge, Queen street (north end), Cheapside 
(eastern end), King street, Guildhall Yard, the Poultry, the open space in 
front of the Mansion House and the Royal Exchange, and King William 
street. Messrs. Siemens Bros. secure this, the head-quarters division, with 
the offer of 32 lamps, for which they require £2270, and £1450 for fixing 
and removing their apparatus, in all £3720 for the twelve months, the num- 
ber of gas lamps replaced being 138, Thus we see that the total cost of this 
extensive “experiment” will be £8060 ($40,000.) 

A descripttien of the various lamps and the proposed method of fixing 
them, accompanies the report, but need not be reproduced here, as none of 
the systems favored is particularly novel. The lamps are to be suspended 
at various heights above the roadway, ranging from 13 feet, as stated by the 
Anglo-American Company, to 70 or 80 feet in the case of the large lamps of 
Messrs. Siemens Bros. The methods of fixing the conductors to the lamps 
also differ in every case, The Anglo-American Company will carry their 
cables in graceful (?) fextoons from post to post, and underground at cros- 
with the further improvement of crossing roads overhead at about 25 feet 
high, unless the Commissioners will allow £2000 extra to lay the lines be- 
neath the roadways. Mesers. Siemens Bros., however, will lay their con- 
ductors underground, and in this they show a more practical appreciation of 
the requirements of the case ; but it is to be feared they will find a heavy | 

of their allowance for fixing swallowed up in main-laying. 

It in stated on the part of the Streets Committee, that the gross cost of the 

will be about four times the price now paid for gas lighting, 
inclusive of the establishment expenses. We have heard something lately | 


concerning the elasticity of city estimates, and it would possibly be instrac- | 


Fee ets Oe ag eit hare been pet tn comeequnnce of ths| 
which the city put in consequence of 
experiment. Still, a disproportion of four to one is enough to cause an in- 
@ifferent observer to inquire why it is to be incurred—whether gas lighting 
has failed, and a grest and sudden demand has arisen for electricity. For, 
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fall Court. Not even by way of preamble is it stated that ‘‘ whereas 
it is expedient to provide better means of lighting the thoroughfares within 
the city, especially after business hours; and whereas it has been demon- 
strated that the present method of lighting by gas is a failure ; and whereas 
it has been proved that, on the grounds of constancy, reliability, cheerful- 
ness, and economy, the electric light is infinitely superior to gas,” eto. If 
something of this kind had been offered by way of explanation of the action 
of the Commissioners of Sewers, we should have known how to regard their 
proceedings ; but as they give no reason at all, not éven so much as was 
vouchsafed iu the late controversy anent the Dragon of Temple Bar, we are 
constrained to believe that their motives are about equally rational in both 
cases, or that, from merciful consideration for the interests of gas share- 
holders, they decline to announce their convictions on the subject of the 
inefficiency of gas asa medium for lighting streets, It does not appear, 
however, that even all the members of the Commission are quite sure of the 
object of the experiment. Mr. Deputy Taylor is reported to have compli- 
mented the Streets Committee on the results of their labor in receiving the 
tenders, and in going about inspecting the various examples of electric 
lighting at present visible in the Metropolis ; and probably feeling called 
upon to supply a meaning to the investigation, he concluded by expressing 
a hope that it would result in the public being supplied with an improved 
light at leas cost than at present. Here at least we have a definite, though 
unofficial, object stated, and it is with quite a pang that we venture to observe 
that to begin by paying four times more than before is not the most obvious 
way of obtaining a cheaper light, to say nothing of the improvement in 
quality which is expected to follow. We fear the cheapness of the experi- 
ment must not be mentioned in view of the admitted figures, which, as we 
have seen, may hereafter be somewhat altered for the worse. 

With regard to the improvement in th elighting there is more to be said. If 
the Streets Committee were to tax their memories but a littte, they could 
searcely fail to remember a time, not so very long ago, when Queen Victoria 
street was made exceedingly brilliant, without entailing on the City the ex- 
tra outlay of one shilling ; the Waterloo Bridge road was also illuminated in 
a very striking manner indeed, and so was Waterloo Place. Even now, if 
the peripatetic Committee had really cared to see how streets and open 
spaces can be illuminated, it is not a very ‘‘ far cry” to Birmingham where 
they would have been able to see again what gas lighting is capable of ef- 
fecting, when frooly and jndicionsly used. Or, if we mistake not, the Com- 
mittee actually had an offer from a well- known g&8 apparatus manuracturer 
—simultaneously with the tenders of the contractors for electric lighting— 
to light any line of thoroughfare that might be selected, with the most im- 
proved form of powerfal street lamps, calculated to give an equal average 
amount of light at a lower cost than any known system of electric lighting, 
in order that the two methods of illumination might be witnessed in opera- 
tion together, and a comparison made between them as nearly as might be 
on equal terms. But this is travelling beyond the record. The Comiaission 
are not so much anxious for light as for experimental research ; and they 
will doubtless succeed in satisfying themselves, as usual, whatever may be 
thought of their pet project by the public. The City authorities have lately 
shown that public opinion has but little weight with them, so they must be 
allowed to follow their bent without reference to anything but their own 
convictions. Fortunately, however, these convictions are not always re- 
spected to any great degree outside the sphere of their own immediate influ- 
ence. 

We have another word to add on this matter. A member of the Commis- 
sion had the temerity to suggest that the accepted contractors should be 
made to give security for the due performance of their contracts. For this 
he was promptly snubbed, and thereupon the incident terminated. It is by 
no means self-evident, however, that his advice was needless or inopportune. 
The Commissioners are about to hand over long lines of the busiest and 
most important streets in the world to a group of experimenters who may 
at any time find themselves unable to fulfil their engagements, or may be- 
come involved in unlooked-for circumstances which may compel them to 
suspend operations altogether or for a time. Our Parisian contemporary, 
| the Journal des Usines a Gaz, publishes monthly a list of the number of 
| extinctions suffered by the electric light in Paris, which are said to recur at 
frequent intervals, no less than thirty-one interruptions being recorded for 
the month of September in two districts ulone. If this effect should occur 
occasionally in the City, the warning of Mr. Boor will appear prophetic to 
those who remember it. 

The commencement of the experiment is to date from the first of February 
| next instead of the beginning of the present month as originally contem- 
plated. ‘he Commissioners are to be pitied on account of their failure to 
have their great project ready before the last Lord Mayor’s Show, for it will 
probably have lost all novelty before next November, when we may perhaps 
expect to see a oe — on a van to Westminster and 
back, to sym be considered, at Guildhall, one of 

the ioe! brilin resula of” Gy” enterprie Loon Journal of Gas 
Taphting, Nov, 3 : : 














Dec. 16, 1880. 


__ Dimerican Gas Light Hournel, 


269 





hen bids ili dieiltansich 


omen 





The Lowe Process. 
nt 
Orrick oF THE Nationa Gas ComPany, 
480 Watnvt St., Paita., Pa., Dec, 11, 1880. 
To the Editor of the Ammrroan Gas Lrour JOURNAL : 

Dear Sir—Since the first introduction of my process of gas saint in 1874 
(the entire success of which, I helieve, is undisputed by all who are using it), 
about 50 cities and towns in the United States and Canada have adopted its 
use entirely, and are saving very largely thereby. In some instances, from 
700,000 to as high as 1,200,000 cubic feet daily are produced. In the above- 
named process anthracite coal, water, and oil are alone employed. Thinking 
that your readers might be interested in knowing that 1 have made valuable 
improvements in gas making since my patents were first taken out, [ send 


you a cut representing the apparatus of the new ‘‘ Lowe Gas Poieens of 
1880,” which apparatus is adapted for the use of bituminous coal in making 
gas, although any kind of fuel can be used equally well, including anthra- 
cite coal, wood, asphaltum, etc. This new process is continuous in its oper- 
ation, and produces a steady flow of gas without intermission. It will make 
illuminating gas of high candle power, or non-illuminating gas for heating 
purposes, A single set of apparatus under this new process can be erected 
on a ground space of less than 50 feet square, capable of producing from 
2 to 8 million cubic feet daily of illuminating gas, or 10 million cubic feet of 
non-illuminating water gas for heating purposes, This apparatus can be 
worked to the greatest advantage by alternately making both kinds of gas, 
whereby the volatile illuminant from bituminous coal can be extracted and 











deposited in a gasholder for illuminating purposes, while the coke in its in- 


























‘*‘ Lowe Gas Process of 1880." 


candescent state, without being removed from the generator, is employed in 
the decomposition of water, producing the best heating material known. 
My experiments during the past 8 years, in the production and use of water 
gas for general heating and cooking purposes, I think have convinced all 
who have seen them that this branch of the gas business will very soon ex- 
ceed in magnitude anything ever done in illuminating gas, To those who 
desire it I am prepared to show that at 15 cents per 1,000 cubic feet to con- 
sumers, far more clear profit can be realized on the investment necessary for 
its production than was ever made in the same town on illuminating gas in 
its best days. To those companies who have two lines of street mains, very 
little additional expense would be necessary, while competing companies 





would do well to unite their interests and carry on both branches of the gas 


business, The National Gas Company, represented by me, have commodi- 
ous and well-appointed shops, established expressly for building all machin- 
ery connected with the processes, and are prepared to grant licenses, estab- 
lish agencies, and erect works on the most reasonable terms throughout the 
United States and Canadas, under the ‘‘ Lowe Process of 1880.” They also 
license and build works under the ‘‘ Lowe Process of 1875” (alluded to in 
the first part of this letter), seed ele pt ee A oa 
licensed to other parties, } Soy 
Information concerning all of which will be given to those desi 


—Adv. 
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Eighth Annual Meeting of the American Gas Light Association 
Heup at Cuicaco, Inz., Ocroper 13, 14, anp 15, 1880. 
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The Secretary then read a paper by Mr. Edgerton entitled 
SELLING GAS ON AN ILLUMINATING BASIS, 

It is difficult to.speak of gases quantitatively in any other way than by 
the eubic measure ; hence the selection of cubic measure as a basis of price 
and sale. The invention and introduction of the gas meter as such a meas- 
ure were indeed steps of vast importance in the advancement of gas lighting 
The manufacture of gas could have made but slow progress without it. The 
meter has been perfected ; it is now a most accurate instrument ; but, as it 
became mechanically more perfect, the anomalies of the cubic foot as a basis 
of price became more apparent. Most of these anomalies, it is true, are 
only apparent, not true, arising from the rather excusable ignorance of con- 
sumers in regard to meters. Others, and, unfortunately, the most serious, 
are founded on fact. 

The difficulty in regard to meter measurement is that it is based upon 
quantity alone, and! quality is lost sight of. Now, the value of gas is de- 
pendent not only upon a combination of quantity and quality, but they are 
exactly convertible terms. For instance, of 15-candle gas, 5 cubic feet per 
hour is required to give a 15-candle light, whereas of 30-candle gas but 2} 
cubic feet is required to afford a 15-candle light the same length of time. 

There is good reason why quality of gas is lost sight of, particularly by 
the buyer—no ready and accurate means of ascertaining the varying quality 
of gas exists. The usual apparatus is expensive, and ths standard of com- 
parison variable. x4 

Different burners give different values to the same gas, and as the quality 
varies, the burners should vary. Hence gas testing is apparently involved 
in chaos, and some manufacturers seem to think it their interest to keep it 
there, because, as they contend, poor gas yields most profit #é the mannfac- 
turer, and consequently, in Gute view, is in the long run best for the con- 
sumer, 

The only well-grounded reason, however, for a dislike-of quality tests is 
the fear that they will not be carried out } “and, above all, the real difficulty 
of maintaining at all times a uniform standard at the consumer’s burner—a 
difficu:ty that can hardly be exaggerated. 

With eval alone, and even with cannel added, the fluctuations are really 
great and uncontrollable. The quality varies with the material, the manu- 
facture, the period of storage, the temperature'and pressure of the air. How 
to meet all these difficulties is indeed a troublesome problem, for certainly 
the temperature and pressure of the air are things not controllable. And, if 
all these difficulties can be made to disappear, the inability of the consumer 
to ascertain quality puts an apparent and to basing a price thereon. It is 
surely a poor trade, where only one party can know of a certainty what he 
is doing. Therefore any quality basis involves, in reason, the position that 
the buyer shall be able to ascertain it rightly. 

Neither can the price be varied from day to day to suit the quality, as can 
be done in the sale of other articles. ‘The manufacturer, in this respect, 
seems to be in an unfortunate position. 

Legislation has taken hold of the difficulty, and with about the success 
we might anticipate. The manufacturer has been discommoded, without 
any benefit to the consumer. In fact, it is the old story—legislation steps 
in to adjust differences between buyer and seller, ard levies tribute on both, 
for the benefit of lawyers and supernumeraries. 

It is true, gas manufacture in this country has had comparative immunity 
from the attacks of law makers—not because there is less reason or excuse 
for interference, however. When gas is sold upon a correct basis which 
shall embrace quality as one of the factors of value as well as quantity, and 
when an ordinarily intelligent consumer can be provided a means for ascer- 
taining both quantity and quality to his satisfaction, without having to rely 
on the certificates of inspectors, then, in fact, the business will have'a right 
to be independent of the interference of special laws, and a just public sen- 
timent will not require nor even countenance them. 

Haying mentioned many of the difficulties in the way of establishing a 
quality basis for prices—made it appear, perhaps, quite impossible—I pro- 
pose to put forward a plan which, in the present state of the science of gas 
manufacture, I believe will meet and overcome all difficulties, I hope it 
will receive the severest of criticism, that not only objections founded on 
reason will be urged, but the still greater array founded on prejudice, on 
conservatism, so called. 


_ Before going into the ¢ it, will be best to clear away in advance 
Bs Pg tn Racers ge rf nye a in 


favor of a qnality bugis. It will not be necessary to argue that a quality 
basis alone is favorable to plans for extracting the greatest quantity from 
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any given material, and is therefore 2 a , premium on a . low quality gas, be- 
cause in all the range of gas-producing materials the greater cubic measure 
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"| the yield of gas, the lower the quality and the faster it will consume, either 


for a given light or with a given pressure. It is true that with every gas 
making material there is a point of yield beyond which the illuminating 
effect is diminished in a ratio greater than the yield is increased. _A quanti- 
ty basis not only tempts us continually beyond this point, but leads to an 
excessive degree of ingenuity to deceive ourselves as to its proper location, 
as, for instance, in the employment of a burner for quality tests, which en- 
hances poor gas and depreciates relatively better qualities of gas. A quality 
basis, on the contrary, will lead us in the direction of better gas, and in;that 
direction lie the greatest economies. If that is not a true proposition, poor 


|gas in England and Scotland would be selling as cheaply, light considered, 


as rich gas, which is not the case, and never has been. 

Tt is an undeniable fact that the higher the quality of gas, the more ad- 
vantageously it burns in such burners as consumers for other reasons than 
economy of light are prone to use. Ispeak of high pressure batwing or 
fishtail burners, as against lower pressure argand burners or checked bat- 
wing and fishtails, 

The reasons for this preference are plain enough. An argand burner has 
the drawback of a chimney to clean, and besides will not stand the slightest 
current of air, particularly if the burner is economical of gas. Fiat flame 
burners of low pressure, though economical of poor gas, compared with high 
pressure on same, are vyacillating, flickering, and prone to smoke, Fiat 
flame burners at high pressures, on the contrary, give a fixed flame, and are 
little liable to smoke. ‘Low pressure burners have been the sole stock in 
trade of venders for years, and yet comparatively few remain in use, not- 
withstanding their comparative economy with poor gas. 

In regard to the difficulties of testing gas, agreeing upon methods, stand- 
‘ards of illuminating power, burners, etc., the troubles all lie in giving a 
proper illuminating value’to different kinds or fluctuating qualities of gas. 
I do not believe it can be qhestioned that it is in the power of almost any 
one to ascertain, with the simplest of apparatus and instruction, whether 
two different gases are of the same illuminating quality. No question of 
standard or burners need necessarily intervene. The old durability test, 
applied with proper apparatus and a little care, will do the business com- 
pletely. Take, for instance, one of Sugg’s ‘‘ D” atgand burners, and, ad- 
justing it to an accurate meter and governor, turn on the gar to a given 
height of flame (say 3 inches, a» Gugg edvices). and note for a given time 
the rate of gas consumption, This experiment often repeated, each time 
turning down aud readjusting the burners, will demonstrate the accuracy 
with which such a simple matter as the height of flame can be used to show 
uniformity of consumptiou. Dilute the gas employed in this experiment 
with the smallest percentage of a gas giving no light, and the consumption 
in a given time for a 3-inch flame will change—more gas will be required. 
Again, take a number of siagle jets, tarn them to a uniform height, and 
note the amount of gas consumed in # given time. The gas remaining the 
same, the rate of gas consumption will be surprisingly uniform. A change 
in the quality of the gas, even to the slightest extent, will show in the con- 
sumption, the height of flame being maintained. 

As the gas grows richer, the consumption is less, and vice versa. Sugg’s 
illuminating power meter is based upon these facts, but Sugg has gone fur- 
ther, and made a scale showing the quality corresponding to different rates 
of consumption in equal times. 

We might anticipate difficulty in adapting one scale to different gases, 
and indeed there is, unless the difference is provided for by an alteration in 
the height of flame, Sugg’s scale, however, corresponds very closely with 
results obtained by the use of his argand burners, For my purpose, I wish 
only to substantiate that equal heights of flame in Sugg’s argands, and in 
jets, correspond to equal consumption of gas when the gas is uniformly 
luminous, and vice versa, that equal heights and unequal consumption in- 
dicate difference of luminosity. 

“The difficulties of manufacturing a uniform standard have been men- 
tioned, and appear to be quite insurmountable, if great uniformity is needed. 
Suppose, Howéver, a gasholder filled with gas below a certain standard, 
another with gas above the standard, it seems not at all impossible to add 
of the rich to the poor until the standard is obtained, I am aware that 
even in the larger works at times during the manufacture there are fluctua- 
tions, and it would be difficult, if not impossible, to gauge the admission of 
a rich gas, even of uniform quality, to produce a uniform result. But ‘to a 
holder containing poor gas, a uniformly rich gas can be added until a certain 
standard is obtained. 

Having cleared away some of the difficulties, I will now describe my plan 
of making a uniform gas and selling it on an illuminating basis. There is 
nothing startlingly new in it ; if there was, I should, not propose it with 
much confidence. In fact, it is based essentially upon the wall-tnommy, the 
tried, and approved. 
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and for greater clearness of illustration I will carry out a supposed case. I 
have made a number of tests of the Municipal gas in New York, and vill 
take that as a basis to serve for illustration, 

I first obtain a 14-candle flame in one of Sugg’s new argands, preferably 
his “©” burner. Sugg gives in a table the height of flame required in 
his ‘‘C” burner to afford a 14-candle ligut, but as his statement is based 
upon coal gas, it does not quite hold good with Municipal ; hence it will be 
necessary to make a series of tests to ascertain with accuracy the exact 
height of flame necessary to give a 14-candle light with the gas in question. 
It is not necessary to note the exact consumption of gas required to mair- 
tain the flame, except as a matter of easy control; in fact, a meter on the 
burner can be dispensed with. 

Having obtained a 14-candle flame, I place it at a convenient distance 
from a photometric screen, and at an equal distance, but upon the opposite 
side of tae screen, is placed an ordinary burner of the excavated batwing 
variety, with the flat of the flame turned at an angle of 45 degrees with the 
line between the two lights, Gas is turned on to the ordinary burner until 
an equal light is obtained upon the screen. In regard to the flat flame 
burner, it should be chosen of such size as to afford approximately a 14- 
candle flame, with a pressure of 4 to 5 tenths at the point of ignition. In 
the case of Municipal gas, it shoulg be a 4-foot excavated lava-tip batwing. 
It would be found to consume 2 6.10ths cubic feet of gas to afford a 14- 
candle flame. As this point is a matter of importance, which has to be 
escertained once for all, a series of tests must be taken, The batwing 
ehould be turned off, and again on, to a point of equal light many times ; at 
each operation ascertainiug by an accurate meter the hourly rate of con- 


- sumption, A mean hourly rate having been ascertained, the third step is 


to find the height of flame in a suitable Sugg argand which a rate of cop- 
sumption equal to that of the 14-candle onsumer’s burner will “give. It 
will be best for this purpose to use an argand a size smaller than the one 
previously employed to get a 14-candle flame—say burner ‘‘B” of Sugg’s 
series, Asa check, it will be well to supply a cluster of simple jets, say 8 
to 5 in number, with an amount of gas equal to that required for the 14- 
candle flame burner, and to note the height of the jets, the height of all 
being equalized. The two argand burners are to be marked with a ring on 
the chimney of each—that on the larger, ‘‘CO,” indicating the height, of 
flame required to give a 14-candle light; the smaller one, ‘‘ B,” the height 
of flame afforded by a rate of consumption eqnal to that.of the conanmer’s | 
batwing when giving a 14-candle jet. 

The burner ‘‘ B” thus marked I call the ‘‘consumer’s test burner.” At- 
tached to a governor, it can be used by the consumer to test the registration 
of his gas meter, on a plan which will be presently described. 

The manufacture of a uniform gas by the Municipal method is by no 
means a difficult task. 

We have now an argand burner ‘‘C” marked with the height of flame 
required to make a standard light. We have also a rate of consumption by 


, the meter, corresponding to a given height of flame. In the manufacture 


we have to see to it that for the given height of flame a uniform consump- 
tion rate is maintained from day today. I believe the simplest way. to do 
this is on a plan first introduced in Waco, ‘Texas, last year. The argand 
burner ‘‘ B” is adapted to an accurate meter and governor, and the stand- 
ard gas is turned on to a convenient height of flame short of smoking or 
tailing. The consumption rate having been ascertained, the motion of the 
gas hand is geared up or down, as the case may be, so that the gas hand of 
the experimental meter shall revoive in exactly one minute. The standard 
quality of gas is then turned on until the hands of the minute clock, and 
the gas hand revolve exactly together for a number of minutes. The height 
of flame is then marked on the chimney. 

For convenience, it will be best to have the clock hand and meter hand 
run concentric, as in Mr, Sugg’s experimental meter. It is plain, then, 
that with the height of flame as marked, the hands of this meter and clock 
will run together, with gas of the proper standard; as the standard varies, 
the gas hand will gain or lose on the clock, 

My plan is to alter the richness of the gas from time to time, by altering 
the feed of naphtha, so as to keep the hands revolving together. To do this 
most effectually in a large works, the test meter should be located to take 
the passing gas as near the retorts as possible, and to that end should have 
a small purifying apparatus connected with it. The changes will thus be 
more qpickly noticeable. The difference in relative purification may cause 
the test to vary slightly from the standard, and to note this difference if de- 
sired, am Capmontn wiky be AEE ve am on the. gas coming’ from the large 
meter. 

There is no difficulty in adjusting the feed of naphtha to produce a given 
richness of gas ; in fact, the feed can be far more delicately regulated, than 
we can obtain indications whereby to regulate it, — 

Being in a position to produce » practically uniform gas, there’ is® 
no great reason why it cannot be sold upon a quality basis, I will é 


of gas light is stated at a definite price per hour for a 14-candle light. If 
it is desired to make the new standard easily comparable with coal gas 
prices, it is only nevessary to remember that a 14-candle flame requires fally 
a consumption rate of 5 cubic feet per hour, in a moderately checked 
bummer. This burner will give a flame somewhat lacking in steadiness, and 
will approximate the point of smoking ; but an economical burner for coal 
gas, and yet one desirable in other respects, is very hard to find, A com- 
promise between economy and steadiness of flame will have to be made. 
The following table will serve to show the cost per hour for » 14-candle 
flame correspording to various prices for good coul gas. 
Coal gas, pho daha affords a light of 14 candles, for 1* per hour. 


‘6 “ec 2.00 . 66 66 66 “ 66 j o& 
66 ‘é 2.50 ‘é ee 6 Be és 1; 4s 
“6 6s 8,00 “ec as 6é 66 “ 1} 66 
‘sé 6c $.50 6“ “c. 66 sé sé 14 “ 
26 6e 4.00 ‘sé ‘“ ‘“ 66 ‘“ 2 “ 
66 66 4.50 “cc ‘“ 66 Ty 66 24 46 
“é 66 5.00 ‘“ 66 iT 66 ‘6 23 ti 


And so on, adding one-quarter of one cent per hour for each 50 cents per 
thousand cubic feet. 

The above comparison is based upon really good coal gas, such as made 
at Bostun and a few other points I could name, I believe it is based upon 
a quality above the average. 

In the case which I have been following, it is evident that the meters 
would have to be so arranged as to.register 1 cent per bour for each 2 6-10 
cubic feet of gas, to put the price equal to coal gas at $2 per thousand. 
This would be very easy todo. The above ratio is based upon Municipal 
gas, as actually found ; a slight increase of naphtha would bring the rate of 
consumption +o 2} cubic feet, which would be a detter ratio, It is obvious 
that the meter registration can be arranged in divers ways to accomplish my 
purpose, For instance, it might be made to register hours consumption of 
14.candle power. The dial in this case would be in standard 14 candle 

ours. 

Each hour registered would indicate a light of 14 candles for one hour 
where the consumer’s standard burner is used. Ifa larger burner is used, 
a slightly greater proportional light would be obtaind ; if smaller, slightly 
less, Rich gases, hovever, give bui slight variations in the ratio of light to 
gas consumed, for varying consymption. 

--If a “‘standard hour meter ”’ is used, Pag Sg RES to be mul- 
tiplied by the price, just the same as with the cubic foot meter, with this 
difference—that a standand hour light is a definite amount. Again, the 
meter may be made to register ‘‘ candle feet.” I. borrow this term from 
Mr. Farmer, only giving an altered megping to it. 

Five candle feet give an hour’s 14-candle light. For a 14-candle gas, 5 
candle feet and 5 cubic feet would measure the same ; for any other quality 
they would differ in cubic measure, but be the same in light giving power, 
One thousand candle feet would always equal 1000 cubic feet of coal gas in 
light giving properties. Between candle feet and cubic feet would be this 
difference ; 5 cubic feet may give a light of 14 candles for an hour; 5 candle 
feet must do it. The candie feet bills would be made out as usual—say, 
** 1000 candle feet, at $2 per 1000,” means that the consumer has had 200 
hours’ consumption of a 14-candle light. ; 

I have spoken of this programme as a proposed plan. It has, however, 
been carried out for a number of years, and is working more or less success- 
fully in about 40 towns. The methods have been perfected from time to 
time. last improvement has been to put the consumer in possession 
of a certain and accurate test, as above described.* To bring the consumer 
into friendly understanding with the company, and make him their advocate 


gratulation, if it can be done. The method of doing that is, in my opinion, 
tu furnish him a means of satisfying himself of the general accuracy of 
meters, and the uniformity of light. Very few consumers are aware of the 
present accuracy of meter measurement, because thoy have no independent 
means of establishing it. . 

Now come the objections to the system. The trial already had has de- 
veloped all the objections likely to arise on the part of the consumer, and in 
a far stronger light than they can now be viewed. When the system was 
first introduced it was more difficult to manufacture a uniform standard, for 
though no new principles of testing have been applied, old ones have been 


not answer to rate naphtha gas. We had to go back to the 
aiirscm bene’: Coad id but instead of using his single 
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ae se SiR 


modified and perfected to best suit the emergency. The jet phofometee di 
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| rich--ges-can--undergo.s great change in. quality, and yet-make.a-good 


Sepesnensreree taken to oe a..to or | flame, 


Boe et are rie asbons No: Pa., gave to the offi- 
cial test 89. og ep pa The rate was. to have been 1 cent per 
wae = made at W July and 
&@ copy test Went, Foret, Satine 
August, 1879, showing the degree of uniformity that can 
After each filling of the holder at Waco, a test meter, ye paige a 
burner suchas described, is set in motion, the clock hand and Moog 
together. At the end of ten minuteselie fraction of a cubic foot o 
sumed is entered in the accounts, From that is dednoed the ais Soaeiesd 
to burn one cubic foot of gas, giving a continuous 14. » flame, The re- 
port shows, during July, a mean of 39.01 minutes’ duration for 1 cubic foot, 
highest, 40 minutes ; lowest, 38.6 minutes; highest above the mean, 2} 
per cent. ; lowest below the mean, 1 per cent. August shows: highest, 40 
minutes ; lowest, 38,6; mean, 89,24 ;—thus differing but 57-100ths of 1 per 
cent, only from the previous month. When it is remembered that one 
cubic foot supplied in an argand burner a light of 14 candles for a period of 
89.24 minutes, the richness of the gas seems quite extraordinary. 

So far as I am aware, nv objection has been made public against the sell- 
ing of gas upon an illuminating basis, unless, indeed, the report of the com- 
mittee from Waterbury, Conn., published in the Ammrican Gas Ligut 
JounnaL, can be taken as a critiscism. In order to answer it, I will first 
state that a committee from Waterbury, had been investigating a new pro- 
cess of gas making, in operation at Rhinebeck, N. ¥Y. ‘They there found the 
bills were registered by a dollar and cent meter. Comparing a number of 
the bills so registered with statements of consumers as to hours burning, 
number of burners, etc., the committee found great discrepancies in regis- 
tration, 

Though a similar method of comparison, if carried out elsewhere, would 
undoubtedly show great disctepancies, from the fact that few gas consum- 
ers can accurately state the number of burners, hours lighted, size of 
burner, or mean pressure of gas ; yet from the report it is plainly apparent 
that the consumers at Rhinebeck hud no means provided for them to ascer- 
tain the general accuracy of their meters. In fact, if the committee is eor- 
rect, the Rhinebeck Gas Company sets a dollar and cent meter, registering 
at some unknown sum per cubic foot, instead of setting a cubic foot meter 
to register upon an unknown quality of gas"; hence Rhinebeck is virtually 
supplied upon the cubic foot no quality stipulation Dasis, 

T gee no difference between the dollar and cent basis at Bhinebeck and 
the ordinary cubic foot basis elsewhere. They both deal in unknown values, 
The price of gas, to correspond with its value, must be based upon quantity. 
and quality combined. In the presefft state of the science of .gas making, 
we have a choice of materials which range from 1 to 5 in illuminating value | 
for a given bulk. Hence quality has become, if possible, a greater factor | 
than quantity. Yet prices are based upon quantity alone. To apply this} 
to the Rhinebeck case, had the dollar and cent meter been constructed to | _ 
register the gas as manufactured there, in exact torrespondence with stipu- 


lated light, there would have been no good cause of complaint. On.the bill |, 
as presented to the consumer should have been some such words as follows: | 


“This bill is registered by meter in dollars and cents, at the rate of 1 cent 
per hour for a 14-candle light.” And if, in addition to that stipulation, the 

consumers were furnished with easy and accurate means for ascertaining 
that light, and comparing it with the registration of the meter, it seems to |. 


me that not one reasonable consumer in Rhinebeck would have complained |. 


of the system. 
Pe son fourm angh er cemba tment ck Nba ul pala esd 

Gas Light Company, and some dissatisfaction was expreased by one of the 

largest consumers. As in the case at Rhinebeck, there was no clear under- | 

standing at Coney Island about price, The bills were made out’ at $2.50 

per thousand, just the same as if a cubic foot meter was used. I believe the. 

méters registered in dollars and cents on a basis of $12.50 per thousand. 

This price was assumed to be equal to coal gas at $2.50. 

The of the meters in dollars and: cents was divided by 2,50, 
and the bil] made out fora number of cubic feet to correspond to that, 
This plan was all wrong. The price should have been stated at so much |. 
per hour for a 14-candle light. In the case of Ooney Island it would have 
been.1j cents, Pains should have been taken to show consu: 
a jours consump 

The m 6 st Coney Island appeared to have an entite! misapprehen 
ee erat rrnns ont book tetas. They seemed t6 thi 








be, expected. | 


‘This arises from, the fact that as the gas lowers in quality, more of it is 
burned, thus frequently improving the appearance of a rich gas flame, 
while the quality is far from the standard. I found the gas by test at Coney 
Island to be at one time 21 per cent. below the standard, but this was owing 
to the fact that the apparatus was not adraiet So BARA 8.604.051) enntie 
stendard sufficiently clear from smoke. This was afterward remedied, in 
great part. 

In conclusion, I wish to submit the following propositions for discussion, 
believing that I can substantiate my views of the advisability of manufac- 
turing and selling gas strictly upon an illuminating vasis : 

1. By a proper use of naphtha or mineral oils gas can be made either pure 
or mixed, of great uniformity, in regard to illuminating power. 

2. To attain this uniformity, a modification of the durability test is most 
useful, and without a continuous test, somewhat as described above, no 
great uniformity ought to be anticipated. 

8. Owing to the great range in quality of gas as manufactured at present, 
it will be conducive to the interests of the manufacturer, as well as the con- 
sumer, to sell gas upon an illuminating basis. 


Mr. Forstall—I move that a vote of thanks be tendered Mr. Edgerton for 
that paper, (Carried), ° 


Discussion on Mr. Edgerton’s Paper. 


Mr, Forstall—The question opened by Mr. Edgerton is a very important 
one. It is a source of regret that he is not here in person to answer objec- 
tions that naturally arise. There is no doubt that, theoretically, he is 
right. We should sell our gas according to its quality, just as any other 
manufacturer selis his goods. If I sell 30-candle gas by the thousand cubic 
feet, and sell 15-candle gas in the same way, at the same price, it seems ab- 
surd on the face of it. The difficulty in applymg the theory to practice in 
this case is simply a difficulty of detail. If we were starting gas works in a 
new country that had never had anything to do with meters or cubic feet, it 
is very likely that ofr first idea would be to sell our gas according to its 
illuminating power. But a great many companies in this country are bound 
by statute to sell gas by cubic feet. That is the case in New Orleans. We 
are entitled to receive so much per thousand cubic feet. We can afford to 
give 15 candle gas, we will suppose, for the price we are entitled to charge. 
If we should make thirty candle gas we cannot charge any more. The me- 
ters are rated at so many thousand cubic feet. These’considerations would, 
at the outset, prevent Mr. Edgerton’s plan from being carried out in New 
Orleans. 


Mr, Somerville—I could not get the exact drift of the paper in some par- 
ticulars, but I thought, in listening to it, that he advocated a meter that 
would pm the consumer. If that is so, I think it is certainly a very de- 
sirable thing 

Mr, Helme—I remember that, some years ago, Mr. Edgerton patented a 
and cent meter that he refers to. He had a patent for a meter that, 
of having cubic feet on the dial, had dollars and cents, and a good 
any of them were introduced, But.some consumers, thinking their bills’ 
ere no leas than they were when they used a cubic feet meter, got to ques- 
oning the thing a little too closely, They were like the fellow in Washing- 
re who had a double register meter at the time when they were being in- 

juced there. He thought his bills were quite as high, if not a little 

, than they were before under the old system, although it cost a good 

loos per thousand. He took the meter out one morning and tested it, 

for every thousand feet they charged for, the meter only registered five 

undred feet. He put it back again, and, after a while, the bill came around 

wT he would not pay it. They finally threatened to sue, He said to them, 

I am, ready for that. I have been figuring it out, and I find that you owe 
so.much money. Your meter only registers five hundred feet for every . 

feet you charge for ; and if you do not pay me I will sue you.” 

That wan an end to thé double register in that town. Mr. Edgerton’s dol- 
lar and cent meter is constructed upon a theory which may, perhaps, be all 
right if it can be carried out practically. If he makes a uniformly high 

of gas, and puts on small burners, he certainly gets a good light for 

‘a small amount of gas. But the difficulty comes in there, as it does in must 
places, that small burners close up, and the gas fitters are always ready to 
jon on new burners whenever you want them to. The result is that people 
become dissatisfied in places where they have gone on the basis that a high 

—_—o— should be sold fur a correspondingly increased price. Al- 
ugh the meters were all rated right, yet when they came to figure upon 







tr in. 2lsors, it was found that they varied a good deal. In-some 


10,000, in others 7,500, and.so on. I will not vouch for the 
exactly, but I heard of two: meters _where one of them registered 


the.other 15,000. ‘pesiaeaare Ahink that there was a, good 
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have been cheated unless you have pi inted on % bills 
structions as to how the meters | be ra a sruasbas nev ty t 
eriyad et wither they are aeing Seema 6 sma ft Of ge 
even if you educate them up to that point they 
bill comes around. The eae iat Td eee sehen ‘way than ‘to|/ 
keep on with the cubic feet meter, 

Mr, Starr—I presume it might be well to have a good ‘mater. to xegiater, 
the quality of the gas ; but I cannot see why-a dollar and cent metershould 
be any better than any other, because you have got to use the feet measure. 
It is to the interest of all gas companies to make good gas. That will give 
more satisfaction than any meter that registers dollars and cents or other- 
wise, I think the difficulty would be to find something that will give the 
test quality of the gas in the meter. 

Mr. Forstall—It never occurred to me that the Association, as a body, 
was expected to endorse every «pinion or position taken by the writer of 
every paper that is read before us, I hardly think Mr. Helme can maintain 
that position. We are here as gas men—coal gas men, oil gas men, and 
water gas men. I think, clearly, that every man should have the right on 
the platform or on the floor of the Association to state what his opinion is, 
I do not think the Association is bound by any opinion, whether we have 
discussed it or not. It is merely the expression of # man’s individual opinion. ‘ 
If we choke off every water gas paper or oil_gas peper thatis presented be- 
fore us, we shall som have the unenviable reputation of keeping them out 
of our discussions, instead of giving them an opportunity of expressing their 
views, and then demonstrating their error or their exaggeration. Ido not 
think any of us desire to occupy any such position as that. 

Mr. Helme—If I am understood as wishing to choke off that paper, or any 
other paper on water gas or any other snbject pertaining to.our business, I 
am sorry for it, because I have no desire in the world to do such a thing. I 
believe in the fullest liberty of discussion,‘and the expression of individual 
opinion, and I must have been unfortunate in the expression of my views if 
I have given, by anything I have said here, a different impression. 

PLACE OF NEXT ANNUAL MEETING. 

Mr. Neal—I will state that the committee appointed to determine upon a 
place for the next meeting unanimously recommend ‘that’ the next annual 
meeting of the Association be held in Boston. 

On motion of the Secretary, the recommendation of the committee was 


adopted, and the committee discharged with thanks. 
The Association then toor # Yedess Whtil 2°O°EISek P. a. 





AFTERNOON Session.—Ocrosper l4rx. 

The Association met at 2 P.m., pursuant to adjournment. 

The President—Having decided to hold our next Annual Meeting at Bos- 
ton, it becomes necessary to appoint a Committee of Arrangements. to’ pre- 
pare for it. The following gentlemen will constitute the Committee : 

Malcolm 8. Greenough, of Boston, Mass.; George B. Neal; ‘of Boston, 
Mass.; A. B. Slater, of Providence, R. L';'O. E: Cushing; 6f Lowell; ‘Mass.; 
J. H. Rollins, of Worcester, Mass., and the Secretary. ' 


Mr, Pearson, of Toronto, Canada, ‘then read a ‘paper antitled 
THE WORKING OF THE LOWE. PROCESS AT TORONTO, 


This paper is presented in compliance with a request conveyed in a reso- 
lution passed by this Association at its last’ meeting. “Had I ‘merély oon- 
sulted my own inclinations, I should have respestfally declined this’ request; 
but, believing that it is due to the Association that they should ‘ave faller 
and more complete information upon thé‘subject than I was able to present 
in my last paper, and that the interests of gas making would be promoted 
thereby, I have waived my personal feelings. 

I wish it.to be understood that I do not appear as an advocate of the 
Lowe process, but that it is simply my intention to present facts regarding 
it of which I am cognizant, and leave it tothe: members of the Association 
to draw their own conclusions therefrom ; and in doing this I shall endeavor 


as frankly to mention whet I believe to be ‘its disadvantages as well as its 


advantages, but it is certainly a fact that I ati ‘still’ as’ well’ sitisfied of the 
superiority of the process as a whole over the’ old Process ‘as T was last 


"Tt It “will not be necessary for me to give a description of the: ‘process, or the 
method of working it, as I did so in my last'paper, and ti t of the members 
of the Association are doubtless well ‘acquainted with it; hd thdse Who’ sre 
not can easily obtain the information elsewhere. “I shall ‘thefetore. withont 





further introduction, enter upon rey are of those points which I be-}i 


lieve will be, of interest to the m 
Gas by the Lowe process was 


which time I had reported), apa ) 
Two more sets Went into op 
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and tear, I task to Be ve 
ncgencedeitiptgin de dagiuhditin pobeablyotiacrd seta. This 
statement I-now give below: : 

Statement of Gas Mantifactured by the Lowe Process at the Works of the 
- Consumers’ Gas Co,, Toronto, from Feb. 17 to Sept. 80, 1880. 


Number.of charges... -+-0+0000+2+secseseeerssoees: 14,865 
Average production per charge..............--020-s00eec0e: 4,690 
Total produgtion; M oubigfeet..... 2... ees essen 69,729 
Average material-used f per, M feet— 
| In generators : 
Crude petioleuin, gallons shan ¢ picitune <aumie Deaaedeee meh 4.29 
BEEING GUO, DOGO, 3.0 5 oo c:nnies ccnnescenrsagenecnie se, 59 
In boilers : 
Anthracite coal, pounds ............--s.-sees sere cence 4 
Bituminous coal, pounds ong fe BE Oh D ocisdiahe che camera 7 
Average gas purified per bushel lime, M feet ..........-..++. 9,709 
Purification— 
Matérial, average cost per M feet, i eetitess-cqnesteci 2.16 
Labor, average costsper M feet; conts;.......5-...-- vs 1.48 
Superintendence and labor— 
Gas making, including salary of superintendent and w.ces 
of 2,foremen, stokers, engineers, and coal wheelers ; ooet. 
per M feet, cents...... PEEL GIEE: CPE LIER BEBE Pipe: BS 7.65 


The largest production per diem of 12 hous from 4 sets'was 270,000 cubic 
feet ; 6 sete; 362,000 eubic feet.’ -The largest production - per diem.-of ‘24 
hours from.6 sets was 681,000 cubic feet. © 

Between April 18 and September 21 all the gas was made in the daytime 
except on ‘special occdsions, and’ none was made'on 20 Sundays. 


““Phrée stokers are sufficient to work 4 sets, and on emergency 5; and-four 
stokers can work 6 sets, and on aif emergency 7, each capable of producing 
100,000 cubic feet in'24 hours, 

The men at the purifiers are also employed at other work, though their 


The cost per thonsand for superintendence te: labor will of course be 
considerably lower during the winter- months, wlien a larger quantity of gas 
is made (with us, about75 per cént more in. the ‘six months commencing 
October 1 than in the six preceding months), and only the same superinten- 
dence and same number of engineers and men at purifiers being required, 

Steamboat size coal has been found the best ‘to use, as allowing sufficient 
pace fot this steam to pass through during the-process of gas making. 

The Canadian crade petroleum used is much Mferior and heavier than 
| American, the gravity being 31° and 82°, and produces a large quantity of 
tar—Amierican crude being about 45°, and compagatively free from tar. 
‘Gas oil of 85° gravity, ear about the same as crude, is now being used 
with mote satisfactory rewul 

Condensation in Holders and Distribution. 


This is a point that has considerable effect upon the unaccounted-for gas 
account and-illuminating-power,and one-that-came up-in the discussion on 
my paper last year. I was not able to give definite information regarding 
it, not having then bad the-opportmnity of making any satisfactory test. 
Since then I have given the matter a good deal of atéention, and I am satis- 
‘fied that but: very little-condensation takes place-after the gas leaves the 
works—in fact, almost none. 

Of this I have. obtained proof.in various -ways. -I put 5 feet of the gas 
into a meter-prover. : Seven days after, with the thermometer and barome- 
ter the same as at first, tio loss whatéver had taken place. Three a 
‘at same temperature, there was’a loss of-2 per cent. 

In another experiment no loss was shown until the sixth day; when 8 
diminution-of 1_per-cent. took-place. - 

On ing a third test, no shrinkage took place until the fifth day, and 
on the eleventh Vay-but 2 pér cent. loss was shown. 

During the tise of the experiment the tempetstare ranged f from 52° to 


67° F. 
x of the ge was tae at the * 
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inating power—the gas being tested in March in a holder in the open air 
and the difference between the : 
siderable, 


In February and March last a burner was supplied with gas pessed 
Statement Showing Illuminating Power and Purity 




















through 9 half-inch pipe a distance of 20, with a fall to catch condensation, 


highest and lowest temperature being con- | exposed to the temperature during three weeks of cold weather, and, .n2t- 


withstanding the thermometer registered as low as 6° F., the light was 
unaffected, and no condensation whatever was found, 


of Gas Supplied by the Consumers’ Gas Company for the Year ending Sept. 30, 1880. 
Made by Government Inspector. 
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Innummnatira Powzer. Sunpaur przez 100 Ovaic Fzer. Ammonta PzB 100 Ovzsic Fauxr. iy 
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te 
wr" | S| a, |cose)| || met | me || 4g | et | ee | ame | 44 | 4 
2olZ ze ao | 2" 
October ...... sss. 15.05 | 18.18 | 14.95 | 12 | 4 | 15.05 | 8.86 | 11.89 | 20 | 4 | 15.895 | 1.77 | 9.509 | 2] 4] 0 
November 15.85 | 18.89 | 14.49 | 12 | 8 | 18.82 | 9.69 | 10.91 | 20 | 4 | 17.78 | 8.02 | 9.08 | 2| 4] 1 
December . ........ 16.88 | 18.98 | 14.91 | 12 | 9 | 14.82 | 8.85 | 11.74 | 20 | 4 | 2.50 | 0.80 | 1.49 | 2] 4] 1 
January .....crseoes 17.65 | 14.62 | 16.09 | 12 | 9 | 12.50 | 8.80 | 10.53 | 20 | 4] 2.26 | 1.00] 1.82 | 2| 4] 1 
February.........+-+ 16.54 | 14.74 | 15.00 | 12 | 12 | 12.19 | 7.51] 9.60 | 3 | 4 {| 1.50 | 1.01 | 1.26 | 2 | 4 |, 0 
Marob....... ..s.s+++ 16.46 | 14.62 | 15.71 | 12 | 14 | 10.60 | 9.91 | 10.02 | 20 | 4 | 1.75 | 0.9 | 1.06 | 2] 4] 0 
eee SS 16.98 | 15.12 | 16.06 | 12 | 8 | 17.49 | 11.98 | 14.14 | 290 | 4 | 0.76 | 0.95 | 0.44 | 2 | 4] 0 
Witt sniedbie 16.84 | 14.67 | 15.76 | 12 | 8 | 18.10 | 7.61 | 16.87 | 9 | 4 | 1.52 | 1.00 | 1.96 | 2] 41] 0 
til 16.81 | 15.16 | 16.11 | 12 | 8 | 18.14 | 9.42 | 11.15 | 20] 4 | 1.81 | 1.00 | 1.47 | 2] 4] 0 
Ridensiniiinne: 16.81 | 15.28 | 16.17 | 12 | 8 | 12.26 | 9,25 | 1¢.85 | 20 | 4 | 1.55 | 1.00 | 1.27] 2] 4| 0 
Angust............000 16.28 | 15.55 | 15.89 | 12 | 7 | 9.2 | 6.89 | 8.06 | 290 | 4 | 1.64 | 0.77 | 1.08 |-2| «| 0 
September.........+. 16.48 | 14.23 | 15.72 | 12 | 7 | 12.50 | 8.96 | 10.11 | 20 | 4 | 1.25 | 0.60 | 0.87 | 2 | 4] © 
































Mixed gas supplied until ebruary 17; after that, all Lowe gas. Tests made with a Bunsen bar photometer. Burner used, Sagg’s 24-holed London Argand 


No. 1. Place of testing, about three-quarters of a mile from the works. 


The following comparative statement of the unaccounted-for gas account 
for a number of quarters in this connection may not be uninteresting: 
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Between August 1 and October 16, 1879, about 1,600 yards of 20-inch 
pipe were substituted for smaller sises, aa a trunk main, and between the 
middle of May and the middle of July, 1880, it was extended 2,200 yards 
further. 

The day pressure was considerably increased in July lust, in consequence 
of an increased demand for gas in the daytime. The night pressure on the 
mains supplying tie principal portion of the gas consumed was increased 
abont one-seventh in December last, but notwithstanding this, however, 
the supply was defective. 

In the middle of July last, when all the connections were made to the 
trunk main referred to, the pressure was reduced to what it was before. 
This, however, gave a very much higher pressure in certain localities where 
tere had been a deficiency before, even with the higher pressure, This 
and the increase in the day pressure referred to will at all events partially 
account for the increase in the unaccounted-for gas account in the last Sep- 
tember quarter, as compared with that of June last. 

No leaks of any consequence were found in the pipes replaced by the 
20-inch main referred to, nor elsewhere during the last two years. 

The station meters were tested and found correct. The workmen all say 
that there is nota quarter of the condensation in the drips that there was 
formerly. 

I do not claim that the whole of the reduction shown recently has resulted 
from the cause referred to, but I cannot but conclude that it is mainly to 
be attributed to it. 

Specific Gravity. 


The specific gravity obtained by the effusion method, with the apparatus 
designed by Mr. W. W. Goodwin, averaged about .560. I did not obtain 
that of the coal gas, but assumed it to be .443—the approximate gravity of 
15-candle gas. Theoretically, about one-eighth more pressire would be re- 
quired, and in practical working that addition to the pressure at“the works 
gave the same pressure on the burners in various localities, as there was 
when coal gas was supplied. I also verified this by testing both gases with 
@ meter and burner prover. Lage 

Heating Power. 

Not having any analysis of the gas from which to obtain this theoret- 
ically, I tested both gases in a somewhat crude manner, with the results 
shown in the table on the following page. : 

The water was put in a covered tin vessel, and the thermometer inserted 
through a hole in the cover. The burner used was a common batwing, and 
the vessel was in all cases suspended at the same distance above the flame, 
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The time was carefully noted, and the gas was passed each time at the same 
pressure from a meter prover through a burner tester. The temperature of 
the room in each test did not vary more than two degrees. 
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Coal. Lowe, Coal. Lowe. 

Jan, 28, 1880. 16.00 15.15 1.20 1,14 4} feet. 
oi ee ET eesen ccs alla dag detios 4} fect. 
1 SA AOOG + BOBO: sb cccccveneecs AD 6-1) nsttinias 7 feet. 
“8 26, 1880.]  ...ccscscose Mae To 1.12 44 feet. 
A. 985 BAO) BOOB: (| ciededincs Xs age! eee ee 4} feet. 
Oct. 9, 1880.) o..seesseree 16.14 ‘Senennsedn 1.21 4} feet, 
cS MMID GE deccascscetes WO 0 7: Ff pentenioeyy 1.21 4} feet, 




















Quantity of water used, 2.75 Ibs. 


I cannot account for the different results obtained from the Lowe gas on 
October 9, except that the composition of the gas must have varied at differ- 
ent times, The results of the tests ore only claimed to be approximately 
correct, 


2 


Residuals. 


The only available residual is the tar, and this contains a large quathity 
of water, some of which it retains mechanically even after boiling. Passing 
it through a sieve has had the effect of removing ® large proportion of the 
water, and we have hopes of being able entirely to remove it eventually. 

The following analyses of the tar were obtained from Dr. W. H. Pike, 
Professor of Chemistry, University College, Toronto : 


Per 100 parts by weight— 
WE sass cecces 28 Corresponding to Water...... eT 
Light oil... 2.7: ¥ ee 9 Saeehey 4 
Naphthaline..... 18 " “«  Naphthaline.. .... 24.5 
Anthracine oils... 13 m ‘‘  Anthracine oils 18,2 
FUG dase inves 38 ee 6 | Pda te be rutets 53.3 
100 100 


Owing to the large quantity of water that runs away with the tar, it is4 
difficult to say accurately how much is made, I should judge it to be be- 
tween 15 and 20 per cent. of the oil used. 


Purification Requirements. 


We have found lime to be the only effective purifying agent we have tried. 
Oxide of iron has been tried, but in a few days it is converted into a thick 
paste, owing to the oily nature of the gas, and fails to take up the impuri- 
ties, and it cannot afterwards be renewed. Lime thoroughly slacked and 
allowed to remain so for a couple of days before using, produces much bet- 
ter results than lime slacked and used immediately, about 40 per cent, more 
gas being purified to the bushel. Owing to the gas being made with great 
rapidity, larger purifiers, with deeper cups, are required than for coal gas, 
each generator producing about 5,000 cubic feet per run of 20 minutes, 
Passing the gas into a small holder before purification would, no doubt, 
remedy the difficulty, as it could be passed regularly, and at such pressure 
as might be found best. At present we aim at commencing to run each set 
a few minutes after the other in order to accomplish this. 


Obstructions, 


The only difficulties of any importance that have been experienced have 
arisen from naphthaline. But little trouble was experienced or expected 
from this until about a month since, just as the cool weather commenced or 
provision would have been made to obviate it by conveying the gas for some 
distance over tar as is done in coal gas works. The difficulty, however, is 
not as great as that we have experienced from the same cause with oval gas, 
and is confined to the pipes in the works, and a number of services where 
they enter the houses. 

There have been no obstructions whatever in the mains. Some which 
were taken up last week within a short distance from the works were al- 
most as clegn as when they were put down years ago. 


Trouble fas also arisen from the closing up of the lava tip burners with a | Mr. Forstall—The p 


substance as hard as the burner itself, which forms on the side of the ori- | coal. 
fice, and increases until the burner is closed up, and which cannot be re- 
moved. ee The 


lava tip burners would not answer, 
The most peculiar aad apparently unaccountable feature is that these 


- | stoppages are almost entirely confiued to burners in houses at the extreme 


limits of the mains, and are not caused by any impurities carried forward in 
the gas. The evil does not exist to any extent, and the substitution of brass 
burners remedies it, as they ure never affected in a similar manner. 


manager of a coal gus works that some of the burners of his company were 
affected in a similar way. 
Wear and Tear. 


Since the erection of two sets of apparatus in February, 1879, $603.87 
have been expended in repairs. This expenditure was for re-lining two of 
the generators, sundry repairs tc others, and to the superheaters, and taking 
down and re-building and altering brick work for boilers. Part of this ex- 
penditure was rendered necessary by some of the blocks in tho generators 
being unsuitable for the purpose. The gas made by the apparatus during 
this period was 126,030,000 cubic feet. 


Cost of the Apparatus, 


As information upcn this point was particularly desired by several mem- 
bers at the last meeting of the Assnviation, for their benefit, and that of any 
others who may desire it, I now furnish it. 

The two sets, with generators 10’ 6’ x 5’, and superheaters 15’x 4’, with 
all connections, and a 25-horse power engine and boiler, working gallery 
30’ x 86’, oil storage tank, and two oil distributing tanks, purchased from the 
patentee cost $8,600. The five sets of similar size with gallery, all valves 
and distributing tanks, connections and foundations, one 25 horse power en- 
gine, two boilers, steam hoist, four oil storage tanks of 42,000 gallons wine 
measure capacity, etc., cost $20,000. 
Conclusion. 

Owing to having to wait until a few days ago to obtain information for in- 
sertion in this paper, I have had to prepare ii at a time in which I am the 
busiest of the whole year, and much more hastily than I could have desired. 
It is consequently not as complete as it would otherwise have been. I can 
only say that it is as full as I could make it under the circumstances, I 
trust, however, notwithstanding the imperfect manner in which [ have pre- 
sented the facts given, respecting the working of the process, the objects 
which I have in view, and referred to in my introductory remarks, may to 
sone extent be secured. 
The reading of the paper was greeted with applause. 
Mr. Forstall—Before the discussion on the paper commences I beg leave 
to present the following report of the Committee on Weights and Measures: 
Curcaco, October 14th, 1880. 
To the President and Members of the American Gas Light Association : 
Gentlemen—Your Committee, to whom: was referred the matter of a stand- 
ard for weights and measures to be used exclusively by the members of this 
Association in comparison of results, beg leave to make the fullowing recom- 
mendations : 
1. That all statements of gas production be made in cubic feet per pound 
of coal, specifying the kind and quantity of enriching mat-<rial used—if it be 
cennel, in percentage of the total weight, and if naphtha, in gallons per 1000 
cubic feet of total gas production. 
2. The U. S. standard bushel of 2150.42 eubic inches, for the measure- 
ment of coke and lime. Statements of lime to specify whether slaked or un- 
slaked. 
8. The U. 8. standard gullies of 231 cubic inches for the measurement of 
tar, naphtha, oil and ammoniacal liquor. 
4, That all statements of illuminating power be accompanied with the 
description of the burner and photometer used in testing ; acd we further 
recommend the general adoption of Sugg’s London “*D” burner. 
Respectfully submitted, 

THEOBALD ring e 

A. B. Suarzr, — 

G. S, Hooxzy, . 


Mr, Tors 1 elu WIAs ah Me: TOelAD tnt 8 tise 
a ton of two thousand pounds, or a'ton of ‘me, thousand ———— 
forty pounils? — 

Mr. Forstall-—We haive thirowa out the toi altogether. 

Mr. Brown—It may be necessary to name it in some instances, 








difficulty was not altogether unexpected, as we were informed that elsewhere 


This trouble is not confined to Lowe gas, as I have been informed by the ~ 


On motion, the report was acsepted. eae 
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_ Atlantic seaboard, and along the Gulf of Mexico, # ton. means twenty-two 
hundred and forty pounds. In the Middle states, andi in the: West; it is two. 
thousand pouuds. Any member mentioning s ton'can alwaya state whether, 
he means # ton of two thousand or. a ton of. twenty-two. hundred -and forty 
pounds. Any ton we should adopt would only be the:ton of the members of 
the Association, We thought it betterto ignore) the ton entirely, and refer 
to the production as so much per pound of coal, \ehe pricé of sank elwayn be: 
ing stated in tons of so many pounds. 

Mr. Wood, of Syracuse—There is still another ton, the retail.coal dealer's 
ton. [Laughter. } 

The Secretary—I move that the report of the Committee be adopted. 
(Carried. ) 

The President—We are now ready for any remarks on Mr. Pearson's 
paper. I hope the members of the Association will not hesitate to express 
their views. 

Mr. Littlehales—I am rather disappointed in Mr. Pearson’s paper, espe- 
cially so since we have got no financial results, and the financial question is 
the one we have got to fall back ‘upon at last. The mere fact of ‘getting so 
much gas out of so many pounds of coal and Sil, étc., is Only ore side of the 
question. There may be a great: many'other. things affecting the general 
financial result, Uufortunately, Mr. Peargon has omitted that entirely, and 
I think the Association will very much regret that fact. 

Mr. Pearson—What do you refer to 

Mr. Littlehales—I am simply speaking of the financial advantage or dis- 
advantage to your company with reference to dollara and cents. 

You are all aware that when a saint is to be canonized there is one ap- 
pointed called the “‘ Devil’s Advocate,” who is supposed _ to bring forward | 
all he can against the saint, so that if he goes through the ordeal success- 
fully he shines all the brighter afterwards. So I propose advar ‘all. 
know against Mr. Pearson’s process, in order that the Association r may have 
the advantage of his refuting it so far as he can. First, I would” ‘like Mr. 
Pearson to tell us his highest and lowest record of the illuminating power. 
He gave an average of 15.91. 

_ Mr. Pearson—The lowest record is 14.23, and the highest 16.98, 

Mr, Littlehales—Most of you know that I ama pretty near neighbor of 
Mr. Pearson, and consequently I go around and take notes occasionally. I 
have been through his place very freqnently. I have. been there when. the 
gas has been first rate, and I have seen it when it has heen simply abomina 
ble. I have seen it when it has probably been twenty candles, and I have 
seen it when it has not been ten. I do not know that that is an evil insepa- 
rable from the system ; but I know that, so far as my observation.is con- 
cerned, that is a fact. I also know another fact, and that is that.the city of 
Toronto is.obtaining 8 rather unenviable notoriety for its bill of mortality. 
Within the last few months there have been two or three killed and two or 
three disabled by the gas there. These accidents have been generally at- 
tributed to the ignorance of the Canadian backwood’s-man in not knowing 
enough to turn off the gas, but blowing it out. There is ‘a good deal of ig- 
norance unquestionably in that section, but Ido not think this somewhat 
extraordinary bill of mortality arose from that. I think it arose where the 
gas had not been turned off, or possibly turned on again. Several deaths 
have occurred. That fact Mr. Pearson has not referred to, which is rather 
unjust to this Association. We want to get at the bottom facts in regard to 
this process, and if death is likely to ensue from its use, I think one human 
life is more valuable than twenty Toronto gas companies, or any other gas 
company, or twenty Lowe processes, or any other process. Human life is 
too valuable a thing to tamper with, and if there is anything im the process 
which may endanger life I think we should investigate the matter to the 
bottom. There is this fact that several lives have been lost there. There 
is this farther fact, which has come under my own observation, that, in one 
or two instances, people have been disabled. There was one case that I was 
informed of by a hotel manager in our part of the country where a man was 
subjected to the influence of this gas, and it was two or three days before he 
was able to leave his bed. Besides there have been several other cases that 
I could mention. These are facts that ought to enter into the consideration 
of this question. ‘The mere fact of making a few feet of gas extra per pound 
of coal is a very small matter in comparison with the value of human life. 
That is a point that I hope Mr. Pearson will refer to. 

. Then there:is 4 difference in the illuminating power of the gas, as I have 

before. Ihave seen it sometimes when it has been very good, 
‘and L have.seen it at other times when it has been simply miserable. I have 
inquired among the people of Toronto, hotel keepers and private consumers, 
and I have heard very unfavorable accounts. As s matter of fact the press 
of Toronto speaks very unfavorably of it. Perhaps that may not be regarded 
as very high authority upon gas matters ; but I simply quote it in corrobo- 
ration of my own observations. I happen to havea slip cut from the Tor- 
ante Globe, of October 9th, which I will read to the Association simply to 
show that there is a certain amount of dissatisfaction with the gas, and to 





{| falls to the ground. 
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Mr. Pearson—I have got it here and will read it for you. This has not 
been unexpected : 

‘“* The gaslight throughout the city last evening was very bad, ona it has 
heen-bad,in-a greater-or less-degree,;-for several days past. - It varies-con- 
siderably. In some places it is fairly good, while in others it is wretched. 
Complaints are common,and they are quite proper aswell. In many pub- 
lic'and | private houses the Hight is not more than fifty per cent of what it 
ought to be.” 

Mr. Littlehales—“ The gas light throughout the city last evening was 
very bad, and it has been bad, in a greater or less degree, for several days 
past.” I simply call attention to that.to corroborate my own observations. 
Now, the tar that Mr. Pearson speaks of is the only available residual pro- 
duct—the only one of any commercial value. I wish Mr. Pearson would 
give us what the commercial value of it is. We have been to considerable 
cost in building tanks to store it in, and we cannot get rid of it. That, of 
course, will lessen somewhat the economical value of the article. Hence the 
necessity of having the thing brought down to dollars and cents, 

Then there is the question of leakage. There is something that we can 
see, If the effect of changing from coal gas to water gas reduces the leak- 
age by ten per cent., or, in other words, if prior to the adoption of this 
water gas process the leakage was 17.50, and afterwards it was only seven, 
without any alteration of the main service, that fact certainly deserves our 
careful consideration. 


Mr. Pearson —I referred to the alteration of the twenty-inch main on the 
front street. 


Mr. Littlehales—I was under a misapprehension then. If the mains were 
altered, then the argument that the decrease of leakage was due to the gas 
If the mains were altered, then the decrease of leakage 
due rather to the alteration of the mains than to the gas itself. 


r, Pearson—If you had listened carefully to the reading of the paper, 
you would have heard what I'said, I accounted for the difference by the 
fact that a main was laid on the front street, and that we reduced the day 
presstire some twelve per cent, After we reduced our pressure there was 
greater supply going to the western and central portions of our city than 
there was before, and the pressure, as taken at various points, was higher 
than it was previous to the reduction, and, therefore, the leakage would not 
be reduced on that. account, 

Mr. Littlehales—Possibly some other members o7 the Association are 
undet'the same misappréhénsion ‘as myself—that the reduced leakage was 
on account of the water gas. 

Mz, Pearson—I said thatI believed it was mainly attributable to that. 

Mé. Tittlehales—That comes to precisely the same thing. If it is mainly 
attributable to that fact, I think the thing requires some further explana- 
tion, because the only difference should have been that due to the different 
Specific gravity. Ofcourse, if it is due to the alteration of the main, then 
the process should not receive credit for it. 

Mr. Pearson—lI do not admit that it is due to the alteration of the main, 
entirely or mainly. 

“Mr. Littlehalese—Will yon please tell us which horn of the dilemma you 
take ? 

Mr. Butterworth—Will you please read that passage again ? 

Mr. Pearson—Certainly. I do not suppose, of course, that it is possibe 
to remember everything. This.is what I said: ‘‘ Between August 1 and 
October 16, 1879, about 1,600 yards of 20-inch pipe were substitued for 
smaller sizes as a trunk main, and between the middle of May and the mid- 
dle of July, 1880, it was extended 2,200 yards further. The day pressure 
was Considerably increased in July last, in consequence of an increased de- 
mand for gas in the daytime.” Some of our people were using gas stoves, 
and complained of want of pressure. ‘*The night pressure on the mains 
supplying the principal part of the gas consumed was increased about one- 
seventh in December last, but notwithstanding this, however, the supply 
was defective. In the middle of July last, when all the connections were 
made to the trunk main referred to, the pressure was reduced to what it was 
before. This, however, gave a very much higher pressure in certain local- 
ities where there had been a deficiency before, even with the higher pres- 
sure, and this and the increase in the day pressure referred to will at all 
events partially account for the increase in the unaccounted-for gas account 
in the last September quarter, as compared with that of June last.” When 
the largest: increase took place in June last, these connections were not 


‘made. The using of the Lowe gas sent our leakage account down 7} 


per cent. In July, when all the connections were made, although there was 
a decrease of the night pressure, the pressure was increased in certain por- 
tions of the city where there had been a deficiency before. 

Mr. Littlehales—So that I understand the reduction was not fhainly Bae 
to the alteration of the mains ? 

Mr. Pearson—I didnot say that it was. 

Mr. Littlehsles—Will you kindly state whether this reduction from 17 to 
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Mr, Pearson—I think it is principally due to the difference ‘in the eu ref 


and partly due to the alteration in the mains. 

Mr. Littlehales—How much to each ? 

Mr. Pearson—That is a very difficult thing to get at. 

Mr. Littlehales—These are points on which our judgment of the proosss 
would be formed. 

Mr, Pearson—It is a fact that the larger proportion of Lowe gas we use,’ 


- the less leakage we have, That is a fact which my statements, when’ caré-'|' 


fully read, will, I think, establish. 

Mr. Littlehales—The lack of definite information in regard to results, I 
think is to be regretted. I would ask Mr, Pearson if he could not, on some 
future occasien, give us, in dollars and cents, what it would come to; be- 
cause, after all, that is the majn question, and his balance sheet at the end 
of the year may not show results that — be entirely satisfactory 
to us. 


Mr. Pearson—I suppose I had better begin and reply to Mr. Littlehales, 
commencing with the last inquiry. In the first place, with regard to- the 
financial results, I did not think it was exactly fair for me to come here and 
say how much more money, our company has made since it commenced 
using the Lowe process than it did before. I have embodied in my paper a 
statement of facts, and have given figures showing certain results. I donot 
think it concerns this Association to know exactly what benefit the Toronto 
Gas Company has derived from the use of this process. What the menibers: 
of the Association want to know is, I suppose, what benefit they could’ de- 
rive from making gas in this way. I think, after they have read my ‘paper 
carefully, they can make that out for themselves, without my telling them. 
I am not going to tell exactly how much money we made, I am willing to 
tell any gentleman privately, and I have no abjections to telling ‘Mr. ‘Little. 
hales privately, but I shall not make a public statement of it, 1 will-sim- 
ply say, however, that we have made considerable more money during the’ 
last year, with about 10 per cent, increase of constimption, than we “ever 
made before, notwithstanding the reduction of 26 cents in the price of the 
gas, on about 100 million cubic feet. That is something definite, I am'sure.’ 
That reduction took place on the first day of October of last year. We aré 
now selling gas to our large consumers—those using 200,000 feet—at $1.50 
per thonsand, and to those using less than that, at $1.75. So much for 
that. In regard to the luminosity of the gas, I am not at all surprised at 
Mr Littlehales’ remarks. I expected to hear about that. He has made the 
statement that he has seen the gas when it was only 10-candles. I should 
like to ask Mr. Littlehales how he knows that it.was only 10-candles ? 

Mr. Littlehales—I have the Government Inspector’s returns here. 

Mr. Pearson—I have them here also, and mine are official, 

Mr. Littlehales—I was speaking then more particularly from my own ob- 
servation. 

Mr, Pearson—I have the Government Inspector’s returns: here, and he 
has never reported the gas lower than the figures I have given in my: paper. 
I make that statement most emphatically, and I will make no further obser- 
vation upon that point. 

That there have been complaints in regard to the gas I admit, I believe 
every gas company has complaints, and I presume Mr. Littlehales himself 
has had some experience in that direction. We have had several complaints 
lately, but they have arisen, to a very great extent, from the fact that con- 
sumers could not discriminate between quantity and quality. Ina great 
many instances the pipes have been partially stopped, and ‘nothing else was 


have remedied it, the consumers have been satisfied with the gas, It is nut 
an easy thing for persons not accustomed to it to measure’ the flame that 
comes from the burner. If it is from 20 to 25 per cent. less.in size, they do 
not notice it, or, at least, they do not think it is the fault of the pipes. 
They attribute it at once to the fact that we are making gas by. water, and 
they have a prejuce against it. They say that the want of illumination is: 
because we are using that process. I am going to.make an admission in re- 
gard to variation, by way of explaining how it happened. On some occa- 
sions there has been a variation in the gas, and the reason has .been that 
the inlet and outlet pipes to the holder have been close together, and we 
make gas 80 rapidly that some of it has gone off almost as soon as it has 
been made, We are going to remedy that by putting in another holder and: 
supplying the gas more thoroughly mixed, I do not admit ‘that there haa; 
been any very great variation in the gas at all. I do not admit what Mr. 
Littlehales says—that the gas has been down as low as 10 candles, I do 


admit that there has been some variation, from.the cause I have.just stated. | i 


I repeat the statement that most of the complaints that have been made 
have been attributable to the fact that the pipes: have -been partially 
closed, up. 











r sppomgiomen ampuame aes > aah cn ue TEE os : 
c a iamannfomte scant ts he had made in 
ig'to the cases of those whom it was suppose d by, the 


i! For the fnfortnstion of those members Way bak have seen et 
correspoudenée, arid forthe purpose of refreshing the mémories | of those 

ha i A Pe pce ‘read what I said upon that point. 
Ph’ letter willbe found in the ‘AdetnrGAw Gas Licut Jounwan of August 





_ The facts as obtained from the proprietor of the hotel are as follows § 
| . A*woman over seventy years of age, very feeble and almost. utterly ex- 
hausted, arrived by a late train and retired at about11o’clock, The porter, 
as instructed, called her at half-past five the next morning ; he receiving no 
answer, and fearing from the woman’s appearance on the evening previous 
something was wrong, immediately burst open the door, and found her 
ying face downward on the floor with her head toward the door, There 
was a strong smell of gas in the room, and the tap was found open. A doc- 
who was neat at hand was called in immediately, and pronounced her 
d. Her friends were communicated with, and on their arrival did not 
surprised at her death. An inquest was not held, because under our 
existing laws no coroner can hold one without taking an affidavit that he be- 
lieves that the death took place from foul play. 
| “*T saw the doctor some time after, and on my asking him what means 
had been taken to resuscitate her, and expressing my. surprise. that death 


as she was quite cold when he examined her, From this. circum- 
she evidently niust have been dead some time before discovered. 


ghould have taken place so soon, said that there was no question about her 
in 


|| “The room in which the woman died was 10 feet by 6 feet by 9 feet, and 


both thé window and door were closed. The burner (which I have) con- 
ed 24 feet per hour at one inch pressure, which was about. that.on the 
building! during the period of the escape. 

_ “ Allowing that the escape continued six hours, 15 feet-in ali would have 
escaped in the’ room. ~ Now, as the Lowe gas, as analyzed in Canada, con- 
thins less than 20 per cent. of carbonic oxide, but three cubic feet, or .55 per 
‘ebnt., could"have been present at the expiration of the six hours. Appar- 
ently the “Wottian was dead some time before, when a smaller proportion was 
presént; ‘and, moreover, was lying un the floor where there would be less 

thait’in the upper part of the room, Could the carbonic. oxide in the 

@ oF the gas as a Dae have been the sole cause of her death? I do not 
believe it; and in support of this opinion give the following instances in 
which people have recovered after inhaling Lowe gas here, and in one of 
which a very much lgrger quantity must have been inhaled. 
_\  A’nian at one of our hotels retired at 11 P.m., blew out his gas, which 
continued escaping until 5 p.m. the next day—18 hours, The room was 
only 10 feet by 8 feet by 9 feet. The window and door were shut during 
the whole time, and fitted very closely, and the burner consumed fully three 
feet per ‘hour—the person recovered, though with much difficulty. This 
happened in February last, when we wero making about four-fifths of Lowe 
gas. 

** The other case is that of a young gentleman who, by some meais or 
other ‘turned the.gas on after extinguishing it, and inhaled it, in a room 
with door and windows shut, for about four hours, I bave not got the size 
of the room or the burner. He was found lying on the floor quite insensi- 
ble. He recovered on restoratives being applied—went to church on the 
same morning, it being Good Friday, and toa party in the evening.. He 
merely complained of a headache during the day, and was as well as ever 


the day after. The gas waé all Lowe.gas. 
the matter. In every case where this was the cause of complaint, when we}. 


‘Our men employed in laying mains say they are overcome with the gas a 
little quicker than they were with coal gas, but recover sooner, and, after a 
sleep, always feel as well as ever.” 

I dispute the case of the woman Mr. Littlehales refers to. 

Mr, Littlehales—Tell us about the other cases, 

Mr, Pearson—I will toll you about one of them. I have-not in my posses- 
ion definite information in regard to the other. 

Mr. Littlehales—When did the accident to this lady take place? 

Mr, Pearson—The date of. that- . FE do not know, Mr. 
Chairman, whether this is a relevant question or not. I suppose it is ad- 
mitted that every gas will kill people. I do not suppose that the question 
before this Association is whether the Lowe gas will kill people or ¥ 








Now, in regard to the poisonons.ngtnre of the gas... suppose. that. most 
of the members of the Association saw a correspondence which took place, 





it will not kill people. I can give the cases; "but: is rayne 
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passing about by-five feet into a room in about six hours, the gas will 
kill, Giving them the benefit of the doubt in regard to the woman who it 
was proved was sick before she was subjected to the influence of this gas, 
there have been two subsequent cases, one occurring about a fortnight ago, 
and the other about a month ago. The first one has been referred to. The 
last case, occurring about a fortnight ago, was that of a man in the ———— 
hotel. He had been subjected to the gas for some few hoars, and he died. 
Now, that is three deaths within about four months. Taking that as one- 
third of a year, there would be an average of nine deaths a year, which is a 
pretty big bill of mortality. 

Mr, Pearson—Mr. Littlehales forces me to make a statement to satisfy 
you that he is incorrect in his conclusions. 

Mr. Littlehalee—Mr. Pearson challenges my statement about the quality 
of the gas. I read a paragraph from a Toronto paper— 

‘Alderman Bonstead presented four reports by the Government Inspec- 
tor in reference to the gas supplied to the city by the [Toronto Gas Com- 
pany. They showed the illuminvting power of the gas (twelve candles be- 
ing the standard) to have been on October 5th, 12.08 candles; on October 
19th, 10.62; on October 25th, 14 67 ; on October 30th, 11.54. 

_ Mr. Pearson—That is manifestly incorrect. 

Mr. Littlehales—This was last Octuber. 

Mr. Pearson—We were making coal gas then, gentlemen. 

Mr. Littlehales—Last October ? 

Mr. Peurson—Yes, sir. We were unable to use the Lowe process ex- 
clusively because we had not then the means of properly purifying the gas. 
That is a very different statement. [Laughter. } 

Mr. Littlehales—But you said you commonced the Lowe process in Feb- 
ruary, 1879, and this is Uctober, 1879? ; 

Mr, Pearson—Yes ; I said we commenced using the Lowe process at that 
time ; but we did not use it exclasively. My paper only goes back to Feb 
no dager time our gas has been made by the Lowe provess 

De, 

Mr. Littledales—I am speaking about your statement that you commenced 
the Lowe process in February, 1879, and this refers to Octoher, 1879. 

Mr. Pearson—I have already said that we commenced the Lowe process 
at that time; but at the dates given there, we were not making over one- 
third of our gas by the Lowe process for the reason that’ we had not the 
means of proper purification. You can not put that down to Lowe gus. 

Mr. Littlehales—I merely wanted to call your attention to the fact that 
you might have an opportunity of explaining it. 

Mr, Pearson—I believe I have done so. As Mr. Littlehales has made a 
statement in regard to one of the cases where death ensued from the effects 
of the gas, I will give you the facts as published, and you can form your 
own opinion whether, under the same circunstances, coal gas would not 
have been fatal. The man retired between six and seven, and the gas was 
turned off or blown out at half-past twelve o’clock. He was discovered at 
half-past five the next morning, At the pressure at the hotel the consumer’s 
burner would pass six feet an hour, making some thirty feet. The room was 
18 by 10, The windows were bull’s-eye windows in the top story, and were 
closeé perfectly tight. The man lived about five days. He inhaled the gas 
from half-past twelve until half-past five in the morning. There is no 
question but that the gas is poisonous, You see, however, that the man 
was a very long time under its influence. Furthermore, his friends say he 
was subject to brain trouble before that time ; but I will admit that was a 
case of gas poisoning. 

Mr. Littlehales—Which case do you refer to ? 

Mr. Pearson—To tne man who died at the Hotel. 

Mr. Littlehales—What about the man who died at the La Salle Institute? 

Mr, Pearson—I have not full information in regard to that. Mr. Little- 
hales smiles incredulously. He may smile if he likes. I have here a state- 
ment that was published in regard to it whica contains all the information I 
have upon the subject— 

** An old man, 61 years of age, employed as a tailor-at the La Salle Insti- 
tute, turned the gas on in his bedroom ; but as it did not ignite when he 
applied a match he thought there was none in the pipe, and forgetting to 
turn the tap off again he went to bed and died on Saturday from suffocation 
by gas. Not appearing for breakfast, it was supposed he desired to take a 
sleep, and no person went to his room until about one o'clock the next day.” 
He went to bed early in the evening, and at one o’clock the next day he was 
found in a state of wneonsciousness. He lived a few days aftewards and then 
died. 

Sometimes it is not desirable for gas companies to inquire too closely into 
these cases, because it creates a great deal of neise, and no good results 
from it. I did not think it desirable that I should make any farther inquiry 
after that statement. Mr. Littiehales stated that three deaths had occurred 
from poisoning by the gas within «few months. I do not admit but one. 
It is e that these accidents occurred within a few months ; but I cannot, 


ao 
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tronbles come together, or, as the saying is, ‘‘ misfortunes never come 
singly.” I know a gas company that blew up two gasholders, one after the 
other. At that rate how many gasholders would be blown up in 20 years? 
Twenty years ago we were unfortunate enough to blow up a man’s house 
with coal gas. The same year, or the next year, there were two girls 
poisoned in a hotel by coal gas, and very near the same time a person was 
poisoned in a house by the gas leaking. Here was a series of accidents, one 
of those strange events which sometimes occur that we cannot account for. 
There were four accidents from coal gas within about a year, At that ratio 
we ought to have had, within 20 years, 80 accidents, but we have not. Mr. 
Littlehales argument upon that point, therefore, does not prove anything. 
There is no question but the gas will kill people. I admit that, and I sup- 
pose coal gas men will admit that coal gas will kill. I have answered Mr. 
Littlehales’s question about profit and loss, What benefit our company de- 
rived from the use of the Lowe process does not so much concern this Asso- 
ciation as does the question of what benefit it is likely to be toyou. It has 
been of great benefit to our company financially. I say that without hesita- 
tion. I suppose Mr. Littlehales will ask if the cost of the plant and interest 
is included in my statement. _ ' 

Mr. Littlehales—Undoubtedly. 

Mr. Pearson—In reply to that I will say that so faras we are concerned 
we were going to build a new retort house anyway this season, and we in- 
tended, in connection with the retort house, to build a purifying house. 
Now, the only expenditure we have been at in that respect was merely an- 
ticipating, by a couple of years, what we would have done in any event. 
The expenditure for the Lowe process was, of course, a little more than we 
would have expended to put in retorts, hydraulic mains, and other things ; 
but, taking the whole expenditure for the Lowe process, we did not lose 
anything in interest because we have not now to store our bituminous coal 
which, as Mr. Littlehales knows, has to be Jaid in in advance for the season’s 
work. We would have had to lay in from sixteen to seventeen thousand 
tons of bituminous ooal for the winter and the next year’s consumption. 
We would have had to purchase property in order to have stored that coal 
for a large works. Under the present system storage room for four thousand 
tons of coal is ample. We take that out, and other things that we have not 
had to supply, and the interest is in favor of the Lowe process ao far as we 
are concerned. As to what you may do that is a matter for yourselves. 

Mr. Helme—I think, with Mr. Pearson, that we all know that ca: benic 
oxide will kill. The only question is whether gus made from the Lowe pro- 
cess is more injurious in this respect than gas made from coal. This thing 
of peuple going into hotel rooms and blowing out the gas and going to sleep 
is something that I cannot very well understand, and is certainly something 
which we cannot control. The Almighty has given to gas one thing which 
ought to suggest to people that there is danger in it, and that is its very 
pronounced and disagreeable odor. If a man will not take advantage of that 
hint, and will blow out the gas when he goes to bed, we are certainly not - 
responsible for it. But we are responsible for this—whether the kind of gas 
we supply is less detrimental to health than another kind ; and that which 
is the least detrimental to is the kind we ought to supply to our consumers- 
Now, I do not know whether Mr. Pearson has any information on the sub- 
ject, or whether any member of the Association has any facts by which we 
could tell whether the Lowe gas is any more poisonous than coal gas, I 
have heard a gentleman whu is using Lowe gas, and has used it for some 
time, and who is making it, say that there has been some talk about it, and 
that he thought there was something in it ; but that, at the same time, his 
consumers did not complain of it. That is, after all, the real question we © 
are interested in. Ifa man will sleep where gas is escaping, whether it is 
Lowe gas, or coal gas, one will kill him as surely as the other, if he is under 
its influence long enough. 

Mr. Ailen—Let me say one word here in relation to the poisonous effect 
of water gas. It seems to me that if gentlemen who are making coal gas 
would look to their own interests, they weuld not raise the question of the 
poisonous nature of water gas. They are raising a point against themselves 
that will before long be taken advantage of more than it is at present. 

The President—Mr. Allen will be good enough to confine himself to the 
question that is now before us. 

Mr. Allen—I was referring to the poisonous nature of gas—the very point 
that has been under discussion. 

The President—The question is not upon the poisonous nature of gases 
generally. But the.questivn before us is upon the statements of Mr, Pear- 
son’s paper. 

Mr, Allen—If these gentlemen have been allowed . to occupy all this. time 
in talking. upon the poisonous nature of gas, and making statements unfa- 
vorable to water gas in that respect, I think I ought to be allowed to say a 
word, . 

The President--They have occupied very little time upon that subjeot. — 

Mr. Allen~I will not ocoupy 2s mach time as:they have. It is well-known 
in the community that eminent physiciaas have used carbonic oxide aa an 
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anssthetic, whereas carburetted hydrogen, or marsh gas, such as is found 
in the bottom of wells and in mines, and which 45 per cent, of the ordinary 
coal gas consists of, will kill a person instantly, 

The President—I must insist upon order. 

Mr. Coggshall—Mr, Pearson has presented a paper in which (though we 
may not agree with him as to his conclusions) he has given us certain facts 
which every gas engineer present can compare with his own results, and de- 
cide for himself whether or not there is any profit in adopting the Lowe pro- 
cess, Having gone into the matter so thoroughly and completely as he has, 
_ I move that a vote of thanks be tendered to him. (Carried. ) 

Mr, Allen—I would like to make one other remark on the subject of the 
poisonous nature of water gas. 


The President—I cannot allow it. We have not gone into a general dis- 
cussion of that subject, aud it is not fairly before us, The fact that some- 
thing may have been said about it in the discussion that has taken place 
upon Mr, Pearson’s paper does not justify you in violating the rules. 

Mr, Allen—I am not guing to violate any rules, It does not seem as if I 
could say anything without being called to order. 

Major Dresser—This matter of naphthaline that was referred to by Mr. 
Pearson is one of a great deal of interest. It used to be supposed that there 
was no naphthaline in oil gas works, but here is a little specimen—a solid 
cylinder of naphthaline four inches in diameter, and about a foot long, was 
showa—evidently naphthaline (laughter), from the inlet of the holder at the 
Municipal gas works, where water gas is made, It was made by simply dip- 
ping a stick into the trap in this way and lifting it up and down. It is an in- 
teresting specimen. I suppose you gentlemen know what it is; if you do 
not, I have the pleasure of informing you that it is naphthaline. (Laughter. ) 

Mr. Pearson—Major Dresser has produced a specimen from the Munici- 
pal water gas when Mr. Allen could not speak upon the subject of water 
gas. He has given us something from another process that is not the Lowe 
process, and I do not think it is quite fair that he should present it here as 
a specimen from the Lowe process in Canada, (Laughter. ) 

Major Dresser—I beg Mr. Pearson’s pardon. I had suuposed the discus- 
sion on bis paper was ended, from the fact that a vote of thanks was ex- 
tended to Mr. Pearson. Mr. Pearson, in his paper, referred incidentally to 
naphthaline, and I simply presented this specimen as a piece of pleasantry, 
and as a matter, perhaps, of some interest. 

Mr. SBomervillo—Do the coal gas aid the Lowe gas mix? 

Mr. Pearson—Yes; they do mix ; there is no question about that. 

Mr, Starr—I understood you to say that the inlet and outlet of your holder 
were so near together that the gas would go out about as fast as you made 
it. Is there a difference in your case at different: parts of the charge ? 

Mr. Pearson—I admitted that on some occasions this was the case ; but 
we always try to prevent any such thing from taking place. I admitted that 
there was some variation in the gas, but not the variation Mr. Littlehales 
referred to; aud I gave as the reason for that variation a circumstance which 
we can prevent in the future. 

Mr. Butterworth—Did I understand you to say you made per scene! 4,500 
feet ? 

Mr. Pearson—On an average, 4,000 feet. 

Mr. Butterworth—And you used 59 pounds in coal ? 

Mr. Pearson—In the generators. 

Mr. Butterworth—How many pounds in all ? 

Mr, Pearson—We used 70 pounds of coal altogether. 

* Mr, Butterworth—Seventy pounds for 4,500 feet ? 
* Mr. Pearson—For one thousand feet, and four gallons, or a little under, 
of crude petroleum. 

Mr. Butterworth—How do you get seventy pounds of coal and four gal- 
lons of oil at a cost of seven cents. 

Mr. Pearson—I did not say that. The seven cents refers to the labor in 
production. When the paper is published you will be able to understand a 
little more clearly. 

Mr. Forstall—I think it is possible for Mr. Pearson to give us a statement 
of results in such a way as not to make public the financial affairs of his 
company. I think we can get at it satisfactorily if he will state at how 
much he pute the cost of the Lowe gas in the holder. Supposing your coal 
gas to cost you from 40 to 50 cents per thousand feet in the holder, what 
does your Lowe gas cost in the holder ? 

Mr. Pearson—The Lowe gas costs us in the holder about 15 cuits less 
than our coal gas, in addition to whatever benefit we may derive from the 
non-condensibility of the gas in the pipes. That depends a great deal upon 
the price of coal. We have saved fully sixteen cents a thousand feet as com- 
pared with the price it cost us to put our coal in the year before we com- 
menced using the Lowe process. We make 140 millions of feet, and you 
can easily figure up what the saving is. , 


Mr. Foesiall~Doss that 10 nts reer only tthe dthewace inthe mount 


of opel used, or does it inclnde everything ? 





Mr. Pearson—It includes everything. ‘It is our net gain over the conl gas 


process, 

Mr, Littlehales—Taking the loss ofinterest on your old retort house ? 

Mr. Pearson—I do not admit a loss of interest. That is a matter for our- 
selves, . 

Mr. Burtis—Have you, in repairing meters, noticed any peculiar effect of 
the gas on the meters. Some repairers have told me that they have noticed 
a difference, and could tell what gas had been used ? 

Mr, Pearson—We have found no difference in the meters. 

Mr. Forstall—Ino getting at this difference of 16 cents in the cost of the 
Lowe gas, at what price do you estimate coal, and at what price naphtha ? 

Mr, Pearson—We had two kinds of coal. The bituminous coal, I think, 
cost us, put down, $4.35. The hard coal about $3.90. The crude petroleum 
cost us about four cents a gallon. You can make the figures for yourself. 

Mr, Starr—Have you found in them any sediment or gummy substance ? 

Mr. Pearson—No, sir; I have heard of some instances where there was @ 
little collection of water in the meters. 

Mr, Starr—We once used a meter where we found the whole interior sur- 
face covered with a gummy substance about half an inch thick. 

Mr. Pearson—There could not have been ® proper purification of that 
gas, 

I am very much obliged to’the members of the Association for the kind- 
ness and courtesy with which my paper has been received. 

The President—I wish to say one word in reference to the ruling of the 
chair on the question of order. I think the discussion between Mr, Little- 
hales and Mr. Pearson was perfectly legitimate. It wad not upon the gen- 
eral question of gases, bnt was in regard to certain facts in the city of Tox- 
onto which indicated that this gas was of a particularly poisonous nature. 
These facts were discussed at considerable length. When the discussion had 
nearly been brought to a close, Mr. Helme made a short speech upon the 
general question which, of course, was out of order ; and had he not stopped 
so soon I should certainly have called him to order. Mr. Allen then began 
to speak upon the question of the poisonous naiure of gases generally. I 
saw the discussion was running into a wrong channel, and I exercised the 
prerogative of the Chair and called him to order just as I'would have culled 
any other person to order who was discussing a question clearly irrelevant 
to the subject before us. It was not from any personal objection to Mr. 
Allen speaking, or from any personal feeling at all. But I must, while sit- 
ting in this place, do my utmost to conduct the proceedings of the Associa- 
tion in a proper manner, and keep members to the line of discussion which 
is relevant to the subject matter directly before us. I conceive that to be 
the duty of the Chair, and unless I am overruled by the Association itself I~ 
shall continue to perform that duty to the best of my ability. I did not in- 
tend to allow Mr. Helme to go on with his remarks to any length ; and if he 
had continued I should certainly have called him to order. 

Mr, Allen—I would have accepted the reproof most cheerfully if the Chair 
had called the first gentleman to order who was out of order. 

The President—It is very likely the Chair may not have done its duty. I 
do not claim to be perfect in these respects. If you refer to the facts that 
were in controversy between Mr. Pearson and Mr. Littlehales, I think the 
discussion of those facts was perfectly legitimate, and that it bere directly 
upon the question. When it came to the discussion of the question whethe: 
one gas is more poisonous than another, that is quite another matter, and 
one which I think was entirely outside of the subject before us, the discus- 
sion of which was ciearly irrelevant, 

Mr. Helme—TI accept the President’s position. I had no intention of en- 
tering upon a discussion of the poisonous nature of gases in general. I 
simply thought that Mr. Pearson might be able to give us some information 
that would throw light upon the subject as to whether Lowe gas was par- 
ticularly poisonous, and I was simply acting upon that theory. - 

- [To be continued.) 








Death from Gas. 
<ricnihilamadee 

Thomas Coleman, of Fall River, Massachusetts, engaged room No. 129 
at the Putnam House, Fourth avenue and Twenty-seventh street, on Thurs- 
day evening, December 2d, and retired. Later a smell of gas was noticed. 
He did not get up when called yesterday and an investigation proved that he 
was dead. The gas was turned on and the suppositicn is that he blew it 
out on retiring. The body was sent to the Morgue, to. be kept there until 
claimed by friends.—N. Y. Herald, Dec. 4th. 





Two Men aumost Kizp By Escarme Gas—P, Farragar, te proprie- 
tor, and J. Sloane, a bartender of the resort known as Cobweb Hall in Duane 
stcect, won} into the celles thier melo Osanna een 
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Official Report of Examinations of Gas for 
two Weeks ending Dec. 11, 1880, made 
at the Photometrical Room of the Depart- 
ment of Public Works. 


Corrected Illuminating Power. 
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6 23.39|19 .09]23. 16/22. 72/183.59125.58 
7 25 80|19.30)24.24/28.84/19.54/27.28 
8 28.25] 19.61|21.89| 28. 29|19.28/27.56 
9 22.87 mie 22/35/19 .10|28.18 
10 21.73|18.82)24. 28/22. 84|18.17/26.68 
11 22.72|18.49/23.54|98.46|17.28]26.88 





Average} 23 .12/}9.0C|23. 19/23 .08) 18.65/27 .02 


























* Five foot leva tip with check. 
{ Brey’ ait unlon; Ne: 6. 
Bray's slit ) 
: 4 E. G. Lovg, Gas Examiner. 





Blowing up a Gas Meter at the Old Munic- 
ipal Works, N. Y. City. 


A gas meter, known as a 48-inch station meter, ex- 
ploded yesterday in the old works of the Municipal 
Gas Company in West 4ist street, and John Ford 
parion s Aasace epee 
by being struck with portions of the north head of 
the meter. The Municipal Gas Company, who em- 
ploy the Tess'é da Moiay process, had not made gas 
in the works since Febroary, 1877, when their man- 
ufactory was established in West 46th stréet. In 
August the Company determined to utilize the old 
works for experiments. Mr. T. F. Réwiand, of the 
Continental Iron Works, at Greenpoint, was given: 
the contract for the machinery and ‘the alterations, 
of Mr. W. HL. Bendley, the gus conipanys engine, 
the work of fitting up the place. 

Three weeks ago the American Meter Company re- 
ceived @ second band 48-inch station meter, a wet | acciden 
tee ctiseatn ant 











——_ — 


laden north and south In the south end was the 
indicator. The meter. was so strong that it could 
have supported a pressure of 150 pounds to the 
‘square inch. When it had been placed in position, 
and after the connettions were made, the end of the 
‘Ordinary gas pipe through which gas passes'to illam- 


tinate the works was connected with the inet pipe, 


which was connected with the north end of the meter. 
Just ‘above the point of connection was a vertical 
‘‘shat-off” in the gas pipe. Below this point of 
connection the vertical pipe was continued two feet 
to'a stop or drip cock, in order to free the vertical 
gas pipe of water resulting from condensation. 
When the drip-cock was shut there was no communi- 
cation between the air in the meter room and the in- 
let pipe. _ When the pipe was open there was such 
communication, and, naturally, through the inlet 
pipe.into the meter. After the meter was put into 


-| position the street main was tapped, and gas was in- 


troduced to illuminate the buildings at night. It 
was intended to cut off the communication with the 
street main as soon as gas was manufactured in the 
old works, It is evident that after the vertical gas 
pipe was attached to the inlet pipe, and the gas from 
the street main was introduced, the “‘ shut off” was 
Ieft open long enough for gas to flow into the inlet 
pipe and the meter in the proportion of one part of 
gas to seven of air. Mixed in these proportions, gas 
and air are as explosive as gun-cotton, and the meter 
was as dangerous as a huge bombshell. 
Yeaterday at one o’clock there were eight men at 
thé works—Jaés.' McCormick, the overseer; a watch- 
man; a blacksmith, Borns; Ford; a laborer; 
and three other laborers. Burns and Ford were 
directed to clean up the meter room. In gas 
works strict rales in regard ‘to lights, smoking, and 
matches are enforced, but it appears that in the old 
works the system of surveillance was somewhat lax. 
Thiswas owing to no gas having been made in the 
place formearly four years; and no one had a sus- 
picion thet gas had flowed into the meter, Burns 
had a small kerosene lamp, known us a “‘ petticoat 
lamp,” with a naked flame, in hishand. Why he 
used it no one will ever know. It is believed that he 
took it into the building to light a pipe, since, after 
the accident, a paper which had contained smoking 
tobacco was found on thé flocr. A few minutes after 
one o'clock Burns and Ford were alone in the meter 
room building. ‘The watchmen was in a shed near 
the gate. Two minutes after Ford and Burns had 
last been seen a loud and sharp explosion occured, 
and glass, timber, pieces of iron, bricks, and other 
tabbish were thrown on the head of the old gas- 
ometer. Ford lay dead in the north-west corner of 
the room. His akull had been fractured by a portion 
of the north bead of the meter. Burns was dead be- 
hind the inlet and exit pipes, which had forced him 
against a wall north of the head of the meter. He 
was killed in the same manner as Ford. His lamp, 
extinguished, was. on the floor near him. The drip- 
cock on the vertical gas pipe was open, and the 
** shut-uff” was closed. Both were within a foot of 
where Burns‘s body lay, and it was evident that, 
prompted by curiosity, Burns had turned the dyip- 
cock and had applied his Iemp to it. The explosion 
was instantaneous, and the heads of the meter, being 
flat, were carried away, while the cylinder remained 
intact. The bodies of Burns and Ford were carried 
to the purifying house, and Mr. Bradley was sum- 
moned. The dial of the meter and some portions of 
the south head were picked upin West 41st’ street. 
The north wall of the metér room was shattered, and 
will have to be taken down. The ceiling was de- 
molished, and every window iu the building was 
"Mr. Bradley investigated the circumstances of the 
accident, and decided that it could only have oo- 
curred from a leak in the meter or the application of 
a light to the It was evident that gas had 
been introduced Soon the ee shut- 


a the dip Bak When he leaned S that it was found 
pen immediately after the accident, he said that this 
explained all Tt was not possibie, he said, for the 
meter or the connecting j»ints to leak. 
Coroner Br y tuok charge of the case, ani the 
jury, after hearing teetimony, rendered the following 


We. find that Charles Burns and Jobn Ford came 
to their death by an explosion at the Municipal Gas 
Works on the 8d of Déceuiber. From the evidence, 
we believe that the explosion was due to the _ sys 
ness of one of the above-named men A arn 








meter room with a lighted lamp.” —WN. Fog 
Deo. 4. 

Gas Stocks. 

a oe 


Quotations by G. W. Close Jr., Broker and 
Dealer in Gas Stocks, 


(with W B Scott & Co.,) 
34 Pine Srazet, New. Yorn Cry. 
DecemBEr 16, 1880. 
s@~ All communciations will receive particular attention 
es The following quotations are based on the par value 
of $100 per share. _gg 


Gas Co.'s of N.Y. City. 
Or Par. Bid. Asked 


Contral....oc.sscccercees 466,000 50 60 70 
Harlem, ,.0..+.)0s..005.. 1,800,000 50 70 73 
“ Bonds 170,000 103 
Manhattan..... seceecee 4,000,000 50 177 182 
Metropolitan. 2,500,000 1C0 135. 140 
“© Scrip... $1,000,000 ... 102 105 
Matual.......... saiatien 5,000,000 190 7 75 
“Bonds, sikeke 900,0U0 1000 100 104 
Panicle siewe 1,590,000 100 170 175 
Bonds .. 750,000 106 = «110 
New York..........3- ++ 4,000,900 100 102 104 
Neri chor, .....csceceeees 270,000 50 — 100 
Gas Co's of Brooklyn. 
Brooklyn ......:s000: ++ 2,000,000 26 112 115 
GUAIRERB. .<ccagsarsteron- 1,200,000 20 60 65 


‘+ .. 8 FF. Bonds. 820,000..1000.. 100... 105 


Falton Municipal..... 1,500,000 100 7 80 
WRORION, cocceoese.sescqeee 1,000,000 10 28 33 
“«  Bonds........ 290,000 ... 90 95 

“© Sorip .....00.. 250,000 ... 75 5 
Metropolitan........... 1,000,000 199 60 63 
NGSBAU..........ccccceese 1,000,000 25 47 52 
OO" FEES ccccos ces _ 700,000 1000 «85 95 
Williamsburgh ....... 1,000,000 50 60 65 
" Bonds Seco OO IGS 
Kings O0.........0000++ 135,000 100 60 70 
oe t Redei eR Oo oe at 
Xichmond Oo., 8. I. 300,000 ... 7 80 


Out of Town Gas Companies. 








to the 
Sad a Brady fad ade i iurengton 


Buffalo Mutual, N.Y 750,000 100 75 80 
- Bonds 200,000 1000 95 100 
Citizens, Newark..... 918,000 50 85 90 
“ * Bada. 124,000 — 10E 10 
Chicago Gas Co., Ills 196° - 
Cincinnati G.& C.Co. 190 
Consolidated, Balt. 84 8h 
Bonds.... 109s 410 
East Boston, Mass 25.114 120 
Hannibal, Mo.:....... 100,000 100 95 100 
Hartford, Conn...;... 700,000 25 140 144 
Hempstead, L. I..... 25,000 100... _— -: 
Halifax N.S.......... 400,000. 40 148 160 
Hamilton, Ontario... 150.000 40 1173 
Jersey City........ ... 750,000 20 150 160 
Jacksonville, Iil...... 120, 000 50 100 a 
Lewistown Maine 400,000 100 70 80 
Laclede St Louis Mo. 1,200,000 160 108 110 
Montreal, Canada... 2,000,000 100 148°  (49" 
New Haven, Conn... 2-140 186 
Oakland, Cal.......... : 35-86 
Peoples, Jersey City wo 85 90 
gs “« Bas. 6. 
Pittsfield, Mass....... 120 180 
Rochester. rs bs ed apee 50 70 30 
sé . 100 G 80 85 
Rondout «King ae aa 
St. Louis ; » >, 6890-000. 50. 250. 254. 
Washington, s+» 1,500,000 20 216 295 
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rovesrocran: ‘GAs COAL. 


W. L. SCOTT & COi, Proprié 





5) ERIE, PA. 





This Colliery is located at Scott Haven, onthe Yotghioghéeny River, Westmoreland County, Pal’ directly 
adjoming the Penn Company's Youghiogheny Mine. 


Over One Hundred and Fifty Thousand Tons. of thie Coal Sold in 1880 


for delivery during the year ending March, 1881, distributed among forty different Gas Contpany’s; ineluding every 
Company in New York City, Brooklyn, Jersey City, and Newark, nearly every Company on the Hudson River as far 
as Albany and Troy, as' well as all the prominent Companies on the Sound—at Boston and other New England ports. 

The universal favor with which this coal has been received has induced Messrs. Scott & Co. to increase their 
already large facilities for meeting the wants of Gas Companies, giving to ‘consumers an undoubted guarantee that 


aerrety will be promptly made. 


Applications addressed to the undersigned will meet with prompt i er 


PERKINS & CO., General sales Agents, wants 


41 SOUTH STREET, N, Y. 








Adoertisers Index. 





P 
GAS ENGINEERS, - 
William Farmer, New York City..........-..06esceseeeeeeee 264 
G@. Warren Dresser, New York City.... ...............0-055 287 


w De Je Uh 
CONST RU: 





THE PROCESS FOR REMOVING. 


Carbonaceous. Incrustations 


THE INTERIOR SURFACE OF CLAY RETORTS, 


PATENTED BY THE LATE GEORGE W. Epox. ~ 















- WANTED, | 
A POSITION AS:FOREMAN 
IN’ A GAS WORKS, 
By ® practical gas man, thoroughly understanding the manu- 



























Herring & Floyd, New York City .....................e00es a | a. cal hod scrna, with gas companies for its use + | temperate. Best 0” references. Address, 
oa — ip - pS SR Fy Sakon “aie nada '@ M. F. BERLON, 
Deily & Fowler, Phil@.y Pans... 0.6.0.0... . cece ee eec eee eeee 0 far . ; z 
Kerr Murray Mig. 06., Fort Wayne, Ind.................... ma nist ome accumulation xpoaitte mill » BOx.462, S10. Si0,-N. Y. 
Stacey Mfg. Co., Cincinnati, Ohi0.............000 ceccceeees aay | Without injary to the returts, Address ' 
Bartlett, Hayward & Co., Baltimore, M@................4.53 25; 0D. D. FLEMMING, Jersey City Gas Works, SITUATION WANTED 
P. Munzinger, Phila., Pa.......0.....0...0.ceccceeeceeeeees 285 JERSEY CITY, N. J. : 
Brown & Owen, Phila, Pa...........00....ceseceeeeeeeeees 285 BY A COMPETENT GAS ENGINEER 
Morris, Tasker & Co., Limited, Phila., Pa................... 281 TT ens mein. Nes 7 
GAS AND WATER PIPES. Petit Gas G@il CO, Phila, Pa...............eeeeeeeeeeees 987 | roam a experietice erecting gas works and 
4. H. MeNeal & Bro., Burlington, N.J............. -..0000+ 294 | Pettis & Oo., New ‘York City:<.0escercavuysereey sss. ABTABp Mes MM ACTER 
Gloucester Iron Works, Phila. Pa..............+..cccee0005 ag4 | Cauitiélton Coal Oo., New Yori and Philadelphia............ idl ce “ENomvrxn,” 1: Bin 279; Pelican, Fla. 
Robert Campbell & Co., New York City.................005. 284 and Ges-Coal-Co.,. Pittsburgh; Pa. :. ... 287 
James Marshall & Co., Pittsburgh, Pa................2060++ 284 Se ees ae Ree sbeswaressoaee po 
R. D. Wood & Co., Phila, P&...............ceeeeeeeeeeeeees 284 Go,, Baltimore; Md.:....-.....---.eeeeeee eens 287 A GLOBE gf 
._ Warren Foundry and Machine Oo., Phillipsburgh, N. J..... 284 ‘Coal Co., Baltimore, Md A Ra aR OS a a 287 
Mellert Foundry and Machine Co., Reading, Pa ee eeecccesece 284 and rts. . New York Ctty wee eeeee 287 gq 
WASHERS AND SCRUBBERS. Moslank Ges OW Ob. New Yoreny. er 
©. Wood, RUTNONNO, Mo Wij anos aces ccc t ai cc cent ev encens 282 ‘GAS ENGINES. 
@. Shepard Page, New York City................c:eeccseeee 258 | scabies , Soin & 00. Phil PR... vese cee scess oe 
RETORTS AND FIRE BRICK. . a i 
J. H. Gautier & Oo., Jersey City, NoJ....... cece peecseeeees ps 2 0. Rea Cnet, Onto STO 
B. Krelecher & Sons, Now York Clty........:....ccccecceess MOBY Pe! eRe ee 
Adam Weber, New York City............06cc0eecceecsaeees 286 PURIFIER SCREENS. 
Laclede Fire Brick Works, Bt. Louis, Mo................ ++. - George. Cabot, Lawrence, Mags... 
Brooklyn Retort and Fire Brick Works, Brooklyn, N.Y. .... 
Borgner & O’Brien, Phila, P&............0.s.ccesseeeseeegs Es ft BURNERS. 
Gardner Brotliers, Mec ccerre Seaterrersceal ss ee 
Henry Maurer, New York City. ....... 0.0.6.5. ceee cece ees 286 STREET LAMPS. 
DIETERIOW’S REGENERATON FURNACE: | J. @:tiner, New York Oity........ 0.6.00. c0e lees 
Charles F. Dieterich, Baltimore, M@.......056......00.e0e08 288 PURIFYING MATERIAL. 
GAS METERS. | Connelly & Co. New York Oity............0.00eceeceseeees 
Harris, Griffin & pag oy ig steer gpg tthe ses w Fees Po OWER FOR BURNING BREESE. 
eee ea "980 aerte-rer cher teehee COO eS lene phe Hon dy 
Helmé & Mctinenny, Phila., Pai.......07/..0..0.0000 0. 280 PROCESSES. 
GAS STOVES. Gwynne Harris New York City,........-.:-2.+:s:0: Pr: 
The Goodwin Gas Stove and Meter Co., Phila. Pa........... 26| EDGE’S PROCESS. REMOVING CARBON. | 
Retort Gas Stove Co., Providence, R. I Polehecte s¥ece eb eoctes 291 D. D. Flemming, Jersey City, N. pt fA a ae Re PS 281 [| 
VALVES. Gas #cxTURES, 5: 1 3 
Ludlow Valve Manufacturing Oo., Troy, N. ¥..........-+.++ 288 | Mitehell, Vance & Oo., New York City... ran a Me 
: EXHAUSTERS. 7 a me da ae =f x ¥ 
P. H. & F. M, Roots; Connersville, M00...,......i.. see. seee 963 | 6.'L. Merchant, New York Off 20.2... 00000...0140.001 
Gut & Hare Manifactaring Oo, New York Oty. gy a MOLE rE Dediervoty dew You City, nopntls Fathenenrenrengereeense 
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SILENT GAS ENGINE. 





aoe Ready to be Started, and to give at once Full Power. 


S 





NO STEAM TO MAKE OR MAINTAIN. 


NO COAL ,NO ASHES, N@ 


NO FIRE NO DANGER NO EXTRA NSURANCE 


NO GAUGES, NO PUMPS NO LEAKAGE 


- ALMOST NO ATTENDANCE, 


BURNS COMMON GAS. 


AVERAGE CONSUMPTION PER HORSE POWER, 
21 1-2 Cubic Ft. Per Hour. 


,COSTS NOTHING WHILE STANDING LITTL WHILE 
RUNNING WITHOUT DOING WORK AND WHILE 
WORKING THE. GAS IS PRECISELY REGULATED BY 
THE GOVERNOR IN PROPORTION TO THE POWER 
DEVELOPED 


SIZES AT PRESENT OFFERED, 2, 4 and 7 H. P 
LARGER SIZES TO ORDER. 


THE NEW “OTTO “SILENT GAS ENGINE. 


Unexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware- 
houses or Stores, Ventilating Theatres, Halis and Buildings, Driving Electro-Magnetic Machines, 


And useful generally for all work of small stationary steam engines. Where work is intermittent, trouble with a steam hoiler and engine is at its maximum, but 
is'at its minimum with a gas engine. For particulars, prices, etc., apply to SCHLEICHER, SCHUMM & CO., 


3045 Chestnut street. Pniuiadciphia-. 








A. C. WOOD'S DRY SCRUBBER. 


/ ii il a 

—— 
a 
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This Scrubber has been in use for 
three years, and found to be the 
cheapest, simplest, and most effective 
Scrubber for removing tar and am- 
monia from the gas ever brought 
to the notice of gas manufacturers. 


IT LEAVES NO TRACE OF AMNONIA. 
No expense for coke, wood, or other 
material. No danger of stoppages, no 
cleaning out to be done. There is no 
increase of pressure, the gas having a 
full, free passage of equal capacity of 
the connecting pipes. 

Made in size to suit the capacity of any works. 


See pages 150 and 151 of the ‘‘ American Gas 
Light Journal” of April 2, 1879, For estimates 
of cost, address, 


A. ©. WOOD, SYRACUSE, N. Y., 
Or the —*s T. F. ROWLAND, Greenpoint, Brooklyn, N. Y¥.; DAVIS & FARNUM MFG. CO., Waltham, Mass. 





A.C. WOOD’S CAST IRON PIPE 





Continuesto be used by Gas and Water Companies in various parte of the country with. the most, iistactiry 





a emer ee bee oy sin, oe wom Me ee 
7 and true. Address, A. ©. WOOD, Syracuse, N 
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Pe & FM. Roots’ 





IMPROVED GAS EXHAUSTER| 


With Engine on same Bed Plate, or without. 
BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. 


P. H. & Fs M, ROOTS,} Patonteos and Manutecturers, {GONNERSVILLE, IND, 


Ss. 8S. TOWNSEND, General Agent, 6 Cortland St. and 8 Dey St., N. WY. 
JAS. BEGGS & CO., Selling Agents, 8 Dey St., N. Y. 
“WM. COOKE, Selling Agent, 6 Cortland St., N. ¥. 


Send for Illustrated Catalogue and Price List. 





SMITH & SAYRE MANUFACTURING COMPANY. 


Coal and Iron Exchange, 21 Cortlandt Street, N. ¥ 
BUILDERS OF 


Machinery and Speerete for Gas Works. 





CHARLES W. ISBELL, Secretary. 


provement, Extension, or Alteration of Gas Works, or for the Constructios of of 


BY-PASSES, CONDENSERS, WASHERS, SCRUBBERS. 


ISBELL’S PAT. A UTOMATIC STREET PRESSURE GOVERNOR. 


HIGH SERVICE GOVERNOR, GAS AND WATER VALVES, HYDRAULIO MAIN DIP REGULATOR, BENCH 


, Ero. PURIFYING BOXES, TOWER SCRUBBERS, WITH AUTOMATIO WATER 


: DISTRIBUTOR. JISBHLL’S PATENT SHLF.SEALING RHTORT DOORS. 


Plans ‘and Estimates for the Im 
New Worse 


e] 





PATENT ROTARY AND STEAM JET GAS EXHAUSTERS, GOVERNORS, COMPENSATORS, 


G. 7 PORTER, President 


1 4 


; 


‘ bapa 91.25. Bent either by 


“MinGHELL, VANCE & Co. 


‘Manufacturers of 


I ‘CHANDELIERS ! 


And Every Descfiption of 
GAS FIXTURES, 
Also Manufacturers of 


Fine Gilt Bronze and Marble Clocgs, warranted best Time- 
keepers Mantle Ornaments, &c. 


Salesreom, 836 DROADWAY. 


NEW YORK. 
Spectal designs furnisned for Gas Fixtures for Charches 
Public Halls, Lodges, 4c; 


LUDLOW 
Valve Manf’s Co., 


OFFICE AND WORKS 
938 to 954 River Street and 67 to S83 Vail Ave 
TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES 


(Double and Single Gate 3ginc to.36 inch—outside a 
inside screw Indicator ete fo Gas Wate and Steam~ 


HYDRAULIC MAIN DIP REGULATORS. 
ALSO 


‘FIRE HYDRANTS. 





—e, 





SEND FOR OIRCULARS. 


REFERENCES FURNISHED. 








Portland Cement, 
Roman Cement, 


Keene’s vement, 
Sellurs Gas. Cement.. 


English Fire Brick, No. 1. 
- Silica Fire Brick. 
IMPORTER 


Ss. L. MERCHANT 


41 Broadway, New York, 


Just below Trini 
a pepe 25 cents postage for “4 By org 





FP. Oo. NORTON, 
Hydraulic Cement, 


Spécially adapted for gas works, Under water 
of giving better results than Portland or any gah gona 


21 Cortland Street, New York, 


Préserve the Journal 


We will farnish to our x hnnneie Saskieite 
Prana pagent Saas ns form ‘the num. 
bers of the Journal as itis ya sea ry low 
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aes i. M’NEAL & BRO., 
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DAVID 8. BROWN 


BENJAMIN CHEW, Teas 


= 


Cast ona eWater Pps Sip os Pre ytas Gasholders. &¢. 
Office No. 6 North ae Street, Philadelphia, 


WARREN FOUNDRY wu 2 


amo MACHINE CO,, 


WORKS AT PHILLEIPSBURGH, _N. J. 
NEW YORK OFFICE, 153 BROADWAY. 


Cast Iron Water and Gas Pipe 





FROM TWO TO FORTY-EIGHT INGHES: DIAMETER. | 
ALSO ALL SIZES OF ~~ 


FLANCE PIPE for-Sugar House and: Mine Work. 
Branches, Bends 


Retorts, Etc., Etc. 


GAS S$ CON RS BAND nook. by Wm. Ricx- 
5 mo. Sewed. 20 — 
GAs ca | CONSUMES lll - E. 8. CaTHELs, C.E. 


PRACT TREATISE ON HEAT, by Tuouss 
Second aaitipee 6. Jeo 





SCIENTIF ic BOOKS. 


Weare prepared to furnish to GAS MANAGERS 
tnd others interested in the topics treated of, the fol 





lowing Books, at prices named : aus As £0 PETROLEUM £50 crane Mer 
OwEN C. cule Snstitute Civil Sugincere 


Fae Cloth.~ $1. 


ern eg Seer GF BOOKKEEPING FOR 


. ‘The above will be forwarded by Express, upon recetpt of 


SRK, by WILLIAY 
“eee Bente ribgs and Pats, 0.Cuoh pind 


are ANALYST°S MANUAL, by F.W Harr. 





ANAEYSIN, TLOMNICAL VALUA TION, PU.) PT 

MIFICATION and USE OF COAL GAS, by |, Vewil ts hy RE dpa 

W._R. Bowprros, M. bs agains eee a 
« ae fa : > Ms ; N ae Order. D 

iF a xNS MAND MOOR. 04 THomas hoy : LLLEND! 





R. D. WOOD & CO., 





FOR BAS WA WATER 
Lamp Posts. Valves, Etc. 
Mathow’s Pat. Anti-Freezing Hydrants, 





JAMES MARSHALL & CO. 
Franklin .feundry and 
“Pipe, Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 


LY oi 
Werks, 18th, 19th, 201m ome Railroad Stree 
’ Office, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 
N.B.—Pipes froin 8-iacn and upwards cast in 12 ft. lengths. 
se” Sond for Circular and Price Liat. 


BERGEN IRON WORKS. 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 


Office, 85 Liberty Street, N. Y. 


Mellert Foundry & Machine Co, 


Xzizmited. Established 1848. 
MANUFACTURERS OF 








With Gates, Fire re Hydratnte, La ia Poe Water 


And costings be eve description for peed Rolling Mills, 
enoferers assert Mining Pumps, Hoists, e te. 


“ARNOLD MELLERT, Supt., READING, PA. 


NATIONAL COAL GAS COMPFNY. 
820 Broadway, N. Y., Rooms 50, 51 & 52. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS. but from later 
most essential improvements. more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON procéss 
for making “Water Gas,” bythe decomposition of super- 
neated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success. More than One 
Hundred Million cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturerand consumer, it is supe- 

rior to sny gar made by the old, or any other method, 

Our process is not intermittent but continuous, The steam 
and the oil are admitted into the retorts by gauge cocks, and 
ran for days without change. All the materials required | 
besides the steam, are 17 lbs. of Anthracite coal and about 
$3¢ gallons of Petroleum or Naphtha, per 1000 feet of bri- 
Mant gas. ; 


Rights for dale. Inquire of the President. 
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The Kerr Murray Mig, 60, 


THE LATEST IMPROVED 





MACHINERY, 
Wrought Iron Roofs and} 


Bench Castings, 


GASHOLDERS. 
FORT WAYNE, IND. . 


BARTLETT, HAYWARD & GO, 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF © 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES. 








MANUFACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUs. = 


WORKS: 
Cors. Pratt, Scott, McHenry, Ramsay and Bartlett Streets. 
BALTIMORE, MARYLAND. 


Plans, Spositentions, and Estimates ‘furnished. Corre- 
spondence solicited, 467-1y 


CONNELLY & CO.,, 


SOLE MANUFACTURERS OF 


Iron Sponge Purifying Material 


| GONNELLY'S JET EXHAUSTERS. 


407 Broadway, New York City. 


Cc. CEFRORER. 


Manufacturer of~ - 
| GAS BURNER sy 
GAS HEATING AND COOF ING APPARATUS. 


FITTERS’ PROVING APPARATUS, ETC. 
No. 248 North Eighth Street, Philadelphia. 








1842, “DEILY & FOWLER 


SINGLE LIFT AND TELESCOPIC |? 


1880. 
LAUREL IRON WORKS. 
ADDRESS, 39 LAUREL STREET, 


PHILADELPHIA. 
MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESOOPI 0— WITH OAST 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works.. We have built 12 gas works and 122 gs: 
Personal supervision given to'the erection of all our work. 
Holders built at following places since 1868: 





Aiemoneter, a. (2) Indianapolis, Ind. 
ber Ai (3) Jacksonville, Lit, 
Bristol, Pa. bg —_ Ii, 
Catasaqua, Pa. wren 
+S Pa. Jenamok Oy. O. La. (2) 
Haz 
suport Pa. Algiers, ¥. 6 Mick” 
untingdon, Pa. Buffalo, N. Y. @ 
Pittston Pa. Ogdensh N.Y. 
th (8). Pa. py « 
Sharon, Pa. Little N. Y. 
Canton, Pa. Penn Yann, N. Y. 
Carlisle, Pa. W 8, N. Y. 
poe Si a 
Packers hg, W.Va Gloucester, N. J. 
Lynchb Salem, N. J. 
Stanton, a. Mount Holy, 3 J 
Youngstown, O Plainfield, N. 
Steubenvill - Englewood, 
am ne bey Leng cg N. J. (2) 
Mansfi eld, 0, Dover, Del. 
40. Pittsfield, 
oO. ° Meriden, Conn 
Barnesville, O. 
Newark; 0. N.Y. 
Columbus, 0. Att: é 
Franklin, Ind, 








MANUFACTURERS OF 


EVERY DESCRIPTION OF 


Particular attention given to the alteration.6f old works. 
Estimates and Drawings farnished, 


THOS. R. BROWN, 
Late Chief-Eng. Phila. Gas Works, 


Address all communications to 
N. W. Cor, 12th and Noble Streets, 
482-ly PHILADELPHIA. 


GASHOLDERS yee ANY MAGNITUDE. 








A. RaNsHAW, Pres. & Mangr. 
—~t- War Stacer, Vice-Pres. 





Tas and Water Works Supplies.) 


_BY PITT OWEN, | sono 








” CONDE! 


“and all other articles connected with the Manufacture and 















































HERRING & FLOYD, 
Oregon Tron Foundry 


738, 740, 742 and 744 Greenwich St., N. ¥ 
MANUFACTURERS: OF 
ALL KINDS OF ATONE 
a ie " 


APPARATUS FOR GAS-WORKS. 
oe Cr sPand hat 
; MULTITUBLAR AND 


A Seana 








ofan sizes se description. 


FLOYD'S PATENT 
MAILEARES TORT LID. 


'S 
COKE SCREENING SHOVELS. 


SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 


SELLER’S 'S CEMENT 
for stopping leaks in Retorts. F 
GAS GOVERNOBS, 
and everyiting coanseted with well regitiated Ges: Worxs 


TE aSe TVS S 


from three to thirty inches— 
SILAS O. HiERING. JAMES R. FLOYD 


y eS eee Dan. Zaeer. 
Ws-S1 R, J. Tarvin, Sec, & Trea 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF SINGLE AND TELESOOPIO 


GAS-HOLDERS 


AND ALL KINDS OF 
and Wrought Iron Work 
owed tne eeton t Gud and Cou Ol Works 


Foundry of MILL STREET ; N Nos. 88, 35, 37 and 39 
. 2 RAMBA 





Cin- 





"| Baton 
epee 
al Si Co. 
Bowling Green Sides Go. 
Ham ‘Onis, Ga Co. 
‘RT. Coverdale, Reg’r Omeinnati; “a 


iat ane Gane, 
nd- others. 





TT. Fe ROWLAND, Proprietor, 
GREENPOINT, ‘BROOKLYN, wy 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS, 
WSERS, SCRUBBERS, VALVES, 

. RETORTS, and HY- 
DRAULIC MAINS, 
Distribution of Gas. Plang-and Specifications prepared 


and Proposals given for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories. 











* si MUNZINGER, 


No. 1211 MARKET STREET, ‘PHILADELPHIA, PENN. 


———BUIEDER-AND- CONSTRUCTOR OF “ALL. 


ON THE LATEST AND MOST IMPROVED PLAN. 
Sorubbers, e 


Bench Castings, 
Centre Vales, 


Estimates and Drawings leppsste upon Appts. 


e ’ “ wal 


Condensers, 


Engineer and Builder, 











Gasholders, °° 


Pts 














Pe 
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J. H. GAUTIER & CO.. LACLEDE MANHATTAN . 
CORNER OF FIRE BRICKS AND ' 
GREENE AND Essex stRvErs,| CAS RETORT WORKS |RETORT WORKS. 
ees es ee 
MANUFACTURERS OF rete or Seas cu at Ga ramen acocs| ADAM WEBER, 
Clay Gas Retorts, ===" ) CLAY GAS RETORTS 
y Fire Bricks and Tiles AND RETORT SETTINGS, 


“4 of all shapes and sizes 
Gas House Tiles, ls Clay.. Fine Ground Cla ywnd Fire Bricks, Sewer FIRE BRICKS, TILES, ETC., 
Fire Bricks, Etc. Etc. | 27 77° "°c 8 Lou's Mo | office and Works, 16th Stroot and Avenue 0., ¥. ¥. 


Ground Clay, Fire Brick and ESTABLISHED IN 1845. Borgner & 0’Bri en 
) 








Fire Sand in Barrels, B. KREISCHER & SONS, idiieeidiieabics 
BROOKLYN AND RETORT SETTINGS, 


Clay Retort & Fire Brick Works, Gas Retorts, | rine sricks, Ties, ETC. 


(EDWARD D. WHITE & CO.) 

















Manuinctrors, of Clay Meters, Fire Brick,| TILES, FIRE BRICK. 83d Bt., Above Race, 
VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS, PHILADELPHIA. 
Office, 88 Van Dyke St., Brooklyn, N. ¥. AND EVERYTHING IN THE FIRE CLAY LINE. TWENTY YEARS’ PRACTICAL EXPERIENUE. 
Works, taal Works, 
LOCKPORT, PA. GARDNER BROTHERS, MT. SAVAGE "TONOTION, MD. 


ESTABLISHED 1864.— - 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Ete. 


MINERS & SHIPPERS OF FIRE CLAY. OFFICE, 116 SMITHFIELD 8T., PITTSBURGH, PA. 
0. H. SPRAGUE, No. 13 EXCHANGE PLACE, BOSTON, MASS., ee for the New England States. 








OFFICE, 418 to 422 East 23d St., New York, ESTABLISHED 1856. WORKS, PERTH AMBOY, NEW JERSEY. 


HENRY MAURER. 
m=xcelsior Fire Brick & Clay Retort ‘Works 


CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRICK, TILES, ETC. 


Hnelish and Provincial Cas Coals, 


IMPORTED BY THE UNDERSIGNED, VIZ,: 


BLOCK HOUSE, GLACE BAY, AND INTERNATIONAL, 


FROM THE BRITISH PROVINCES. 
Abram Company’s Arley Gas Coal and Cannel, 
Higginson’s North Ince Hall Gas Cannel, 


FROM LIVERPOOL. DELIVERED AT ANY PORT IN THE UNITED STA‘SES. 
ANALYSES FURNISHED AND FULL PARTICULARS OBTAINED BY APPLYING TO 


PERKINS & CO., 41 South Street, New York. 
THE MONTAUK GAS COAL COMPANY, THE Economy 


























TOeN » Fresident, . . 
GAS AS A FUEL 
Smith Building, 3, 5, & 7 Cortlandt St., N. Y. ss 
WHARVES, LOCUST POINT, BALTIMORE, MD. Cooking Purposes. 





JAMES BOYCE, Agent and Shipper, BALTIMORE. rice, $12 a Thousand. 










LD >Re cma 
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NEW. YORK AND CLEVELAND a8 conta —— 
GAS COAL COM’Y| pewNW GAS. COAL COMPANY 
Of Pittsburgh, Pa. pia wt Lie oat 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. on most favor 
able terms. 


General Office—89 Wood Street, 
PITTSBURGH, PA. 


Branch Office—120 Water Street, 
CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President, 

A. CARNEGIE, Vice-President. 

W. P. DE ARMIT, Treasurer, 

THOMAS AXWORTHY. Agent 
861-ly at Cleveland, Ohio, 








THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 8. Gay Street, Baltimore, Md, 

C. OLIVER O'DONNELL, Pres’t, CHAS. MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Builda- 
ing, 111 Broadway, : 

This Company offer their very superior Gas Coal at lowest 
matket prices. 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of 


me illuminating power, and of remarkable purity; one 
ushel of lime purifying 6,792 cubic feet, with a large amount 


of coke of good quality. 
Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 


he Manhattan, Metropolitan, and New. York Gas Light Com- | 


of Biow the 
Companies of Brooklyn, N. Y¥ %; the Baltimore Gas Com- 
pany of Baltimore, Md., and the Providence Ga» Light Com- 
pany, Providence, R. I. ; 
Best dry coals shipped from Locust Point, wharves, and 
prompt attantion given to orders for chartering of vessels, 
2%4-ly.n 





THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country, 

Agents, PARMELEE BROTHERS, No. 82 Pine street, N. Y. 
BANGS & HORTON, No. 81 Duane street, Boston, 
— in prong Conan Weat Virginia. 

ves Locust Point 
Company's Office, 15 German st.,} Baltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light nea gm! 
N.J.; Washington Gas Light Company ; Portland Gas Lig t 
Oongnaay, Maine 

*." Reference to them is requested; 204-4 





TYRCGONNELL GAS COAL., 


MINED 1N TAYLOR OOUNTY, WHST VA. 
Company’s Office, 25 8S. Gay St., Baltimore. 
CHARLES MACKALL, Secretary. 

CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. ¥. 
SHIPPING Pornt—Baltimore, Md, 





This coal yields 10,000 cubic feet of Gas with an illuminat- 
ng power of over 16 candles. Forty bushels of very superio 
Coke, with little Ash and scarcely any clinker Oi-ly 


G, W. DRESSER, C.E., 


Member American Society Civil Engineers. 


CONSULTING ENGINEER 


ON ALL MATTERS PERTAINING TO 


Gas Mianufacture 


AND THE UTIL'zaTION OF 


RESIDUAL PRODUCTS. 








COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURP 


——- 9 —_——— 
Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station 
m the Pennsylvania Railroad, and on the Youghiogheny River. 
OFFICES 
No. 209 {South Third Street, Phil’a. 90 Wall Street,.New York, 
PLACES OF SHIPMENT, 


Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Amboy, N. de 


CANNELTON COAL COMPANY 


Miners of the celebrated CANNELTON CANNEL, acknowledged to be the dest enricher produced 
in this country; yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. 


J. TATNALL LEA, Treasurer, P. 0. Box 1747 Philadelphia, 


Saues eh rere | & CO., New York. 
AGENTS: ) DANIEL W. JOB. & CO., Boston. MAYER, CARROLL & CO.,Baltimore. 


The. West Fairmont and Marion Consolidated Coal. Company 


Mines at Fairmont, West Virginia, 
OFFER FOR SALE THEIR 


FERRY SUPrERIOnR GAS COAL, 
IN ANY QUANTITY DESIRED, on the shortest notice, at their office, 2331 BROADW-s £ » New York 


THE FORT PITT COAL Co. 


OFFER THEIR CELEBRATED 


Fort Pitt Gas Coal, 


Carefully Screened and Prepared for Gas Purposes, 
Delivered at any Point reached by Railroad or 
Navigation, on the Most Favorable Terms. 


Office, No. 337 Liberty Street, 


ePiITTsLeavuoRGH, PENN. 
Box 314, J. E. McCRICKART, Manager. 


THE GAS ANALYST’S MANUAL. 


BY F. W. HARTLEY, A.1.C.E., M.S.E. 





366-ly 

















E. & F. MN. SPON, PUBLISHERS. 
PRICE, $2.50. 


‘CONTENTS. Section L—The purposes of photometry. Standard light. Standard burner. Gas Works Clauses Act 
Amendment Act, 1871 :—Regulations in respect of testing apparatus, mode of testing for illuminating power, and for 
sulphuretted hydrogen. Description of scandard apparatus, The photometer room. Preparation of candies. Testing 
operations. Readings. Correction for gas consumpt. Corrections for candles’ consumpt, Corrections for barometric 
pressure and temperatare. Ordinary photometers. The inferential or jet photometers. To set the jet’ photometer at 
work. To rate the jet photometer. 2 

SECTION II.—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphu compounds. Prepar. 
ation of solutions. Fitting up. Toset the apparatus at work. Analysis. 

SECTION III.—Ammonia. Sulphuretted hydrogen. Carbonic acid. The Cooper’s Tube, of Eudiometer. To calculate 
weight of sulphur. Harcourt’s color test. A rapid and accurate methodof estimating sulphur in, coal gas, Bpecitie 
gravity. To find the specific gravity of dry gas. To correct the bulk and find the weight of Pe Pete St hee 

APPENDIX.—Rules and tables to facilitate the calculations necessary in the determination of the illuminating value 
and degree of purity of coalgas. Photometry. Ammonia und sulphur, Proving of testing meters : D. The gas “— 
referees’ cubic-foot measure. Times and mode of testing for presstire in London. Proposed stan< * * iat Seah 


A. M. Callender & Co., 42 Pine’ 








om 
5. 
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INTERNATIONAL--1876--EXHIBITION. 





The U. 8. Centennial Commissioni 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & C@., 





12thand Brown Sts., Philadelphia, and 49 Dey St... N. Y., U. S, A.,, 


FOR THE. FOLLOWING REASONS : 
The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFAOTURK OF GAS, to those for the use 


the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDIOATION, and embody a number of sundry improvements which, 


with the general character of the Exhibit, entitle the whole to commendation. 
Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, 


"J. B, HAWLEY, 
Secretary, pro-tem. Director General President. 
@ROUP JUDGES. 
AMERICAN. FOREIGN. 
Paor, JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-| Sm WILLIAM THOMSON, LL.D., D.0.L., F.R.8., Great Britain, 
ngton, D. 0. JUL. SCHIEDMAYER, Germany. 
Prov. F. A. P. BARNARD, 8..D., LL.D., President of Columbia College, N. Y:| Mx. E. LEVASSEUR, France. 
Prov. J. E. HILGARD, Washington, D. 0. |p. F. KUPKA, Austria. 


Pror. J. C. WATSUN, Ann Arbor, Michigan. | EDW. FAVRE PERRET, Switzerland. 
Gznzgrat HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW. New York. 





Chas. F. Dieterich’s Regenerator Furnace. 


CAN BE ADAPTED TO ANY BENCH WITHOUT DISTURBING THE ORDINARY SETTINGS. 








These Furnaces have been in operation at the works of the People’s 
Gas Company, Baltimore, since June, 1878. A bench of 6's, with retorts 
20in.x12in.x8ft. Gin., will burn off 1,350 pounds of coal in 3 hours. Twenty-five 
per cent. of the coke i is sufficient to thoroughly burn off the charges. 


State, city, and factory rights granted on reasonable terms. For full par- 
ticulars apply to either 


CHAS. F. DIETERICH, Eng’r People’s Gas Co., BALTIMORE, MD. 


Ww. PARMER, 111 Broadway, N.¥., F.L. HAGADORN, 162 Bench St. Chicago, I., or HENRY J. DAVISON, 231 Broadway, N. ¥. 











i) 
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T. O. HOPPER, Prest. and Gen. Supt. WM. H. HOPPER, Vice-Prest. WM. N. MILSTED, Treas. WM. H.. DOWN, Sec. 
AMERICAN METER COMPANY, 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 
Manwufactories: GAS STOVES—AMERICAN, FRENCH, & ENGLISH. Agencies: 
SUGG@’S ILLUMINATING POWER METER. ‘ secuianaaiats 
512 W. 22d St., N. Y. SUGGQ’S “STANDARD” ARGAND BURNERS. ALSO NN AND TTT. ie Mele Gent econ Ghindaes: 


Wet Meters, with Lizar’s “‘Invariable Measuring®? Drum, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Sole Agents for Wm. Cowan’s Automatio Pressure Changer. 122 & 124 Sutter St., San Francisco. 








HELME & McILHENNY. 
Successors to Harris & Brother. 
BSTABLIsaED 1848. 


PRAGTIOAL GAS WELTBR MANUFACTURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pe 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas A 3 a Also furnish all other Articles 











appertaining to the use of Gas Works. 
From our long Practical Experience of the Business (oovering a period of 33 years) and from our personal pics of ali 
Work, we can guarantee all orders to be executed promptly, in every respect satisfactorily. 
WILLIAM HELME. JOHN MoILHENNY. 
WM. WALLACE GOODWIN, Prest. and Treas, WM. H. MERRICK, V.-Prest. H. DUMONT WAGNER, Supt. 8. L. JONES, Sec. 8S. V. MERRICK, Asst. Sec. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 


. 1012, 7014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES, 


Dry and We} GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers apne 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry aud Wet Gov: 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus comple 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Goodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and ali apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 








NOW .READY AND FOR SALE, 


Church’s Reversible Screen, for Gas Purifiers, lag eb aga 
: System of Bookkeeping 


FOR GAS COMPANIES, 
Price $5, which should be sent either s Check P. O, Order 
or Registered Letter. 
Biank Bocks, with printed headirgs and forms on this sys 
tem, wil be ar supplied to Gas Companies, by applying to WP. P. 


elphia, or 
A M. CAULENDEK & CO 
Ovrws Gas LicuT JOURNAL, 42 Pine St., N. ¥ 


CATHEL’S 


CAS CONSUMERS 
MANUAL, 


seen TULY 9, 1878. Enables every Gas Consumer to ascertain at 9 glance, with- 


Reversible, Very Durable, & Easily Repaired. Oval Slats, with Malleable Iron Cross Bars. | 0Ut any previous knowledge of the Gas Meter, the. quantity 


Apply to Continentat Works, Greenpoint, N. Y., or Davis & Fannom Manvractvuaine Co., Waltham, oft ro Gs ‘on Soa 


Mass., who are authorized to build them, or to 
GEORGE D. CABOT, Agent Lawrence Gas Co.; Lawrence, Mass. 


Rererences :—Lawrence Gas Co., Lawrence Mass.; Roxbury Gas Co., Roxbury, Mass.; Newport Ge 
Co., Newport, R, I, 
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RETORT GAS BEATING STOVES, 


For Bathrooms, Offices, Studies, Halls, Chambers, Etc. 





THESE ARE 


OUR NEW OPEN FIRE-PLACE 
REFLECTOR HEATERS, 


WITH CORRUGATED COPPER REFLECTORS. 


Designs are ornamental, Castings the very finest, 
and trimmings nickel-plated. They are very cheer- 
ful and pleasant. Two. sizes, numbered 4 and 5. 








THIS IS Fm THIS IS 


OUR RETORT = OUR RETORT 


rarlor Heater. ~— ae Farlor Heater. 


THREE SIZES, Sy THREE SIZES, 


NUMBERED 1, 2, AND 3. a F . og » NUMBERED 1, 2, AND 8. 








THESE TWO CUTS REPRESENT 


_ fhe Cylindrical Reflector Heaters, 
With Corrugated Copper Reflectors. Nickel-plated Frame in Front. 
Made in Three Sizes, Numbered 1, 2, and 3. 


SEND FOR CIRCULAR. 


AANUHACTURED BY THE 


REFLECTOR HEATER, 


RETORT GAS STOVE COMPANY, 
| Providence, Rhode Island;’'U. S.A. ° 


FRUD. A. DEAROY, President. =. IN. SMITE, Treasurer. — 








